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ASSESSMENT OF LOCATION SPECIFIC APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS (ARARS) FOR
TOOELE ARMY DEPOT, NORTH AND SOUTH AREAS, UTAH

1. INTRODUCTION

The (‘nm?ggh_p_mm Environmental Rﬂmnm P’“‘"p"\."‘“*‘cﬂ and Liablh"" Act \CER\' AN

of 1980 was passed by Congress and signed into law on December 11, 1980 (Pubhc Law 96-510).
This act was intended to provide for "liability, compensation, cleanup, and emergency response for
hazardous substances released into the environment and cleanup of inactive waste disposal sites."
The Superfund Amcndmcnts and Reauthorization Act (SARA), adopted on October 17, 1986 (Public
Law 99-499), did not substantially alter the original structure of CERCLA, but provided extensive
amendmeats to it.

In particular, § 121 of CERCLA specifies that remedial actions for cleanup of hazardous
substances must comply with requirements or standards under federal or more stringent state
environmental laws that are applicable or relevant and appropriate to the hazardous substances or
circumstances at a site. Inherent in the interpretation of applicable or relevant and appropriate
requirements (ARARs) is the assumption that protection of human health and the environment is
ensured. The purpose of this report is to supply a preliminary list of available federal and state
location-specific ARARs that might be considered for the Tooele Army Depot, North and South
Areas (TEAD) in Utah.

substances or the conduct of activities solcly because they are in spcmal Iocatzons (53 FR 51394)
In determining the use of location-specific ARARs for selected remedial actions at CERCLA sites,
one must investigate the jurisdictional prerequisites of each of the regulations. Basic definitions,
exemptions, etc., should be analyzed on a site-specific basis to confirm the correct application of the
requirements.

The following is an explanation of the terms used throughout this report:

Applicable requirements are "those cleanup standards, standards of coatrol, and other
substantive environmental protection requirements, criteria, or limitations promulgated under federal
or state law that specifically address a hazardous substance, poliutant, contaminant, remedial action,
location, or other circumstances at a CERCLA site® (52 FR 32496, August 27, 1987).

Relevant and appropriate requirements are "those cleanup standards, standards of control,
and other substantive cavironmental protection requirements, criteria, or limitations promulgated
under federal or state law that, while not applicable to a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a CERCLA site, address problems or situations
sufficiently similar to those encountered at the CERCLA site that their use is well suited to the
particular site” (52 FR 32496).

lequirements under federa) or state law may be either applicable ot relevant and appropriate

to CERCLA cleanup actions, but not both. However, requirements must be both relevant and
appropriate for compliance to be necessary. In the case where both a federal and a state ARAR are
available, or where two potential ARARs address the same issue, the more stnngcnt regulation must
be selected However, CERCLA §121(d)(4) provides several ARAR waiver options that may be
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invoked, providing that the basic premise of protection of human health and the environment are not
ignored. A waiver is available for state standards that have not been uniformly applied in similar
circumstances across the state. In addition, CERCLA §121(d)(2)(C) forbids state standards that
effectively prohibit land disposal of hazardous substances.

CERCLA on-sitc remedial response actions must only comply with the substantive
requirements of a regulation and not the administrative requirements to obtain federal, state, or local
permits [CERCLA §121(e)]. In order to ensure that CERCLA response actions proceed as rapidly
as possible, the EPA has reaffirmed this position in the final National Contingency Plan (NCP) (55
FR 8756, March 8, 1990). Substantive requirements pertain directly to the actions or conditions at
a site, while administrative requirements facilitate their implementation. The EPA recoguizes that
certain of the administrative requirements, such as consuitation with state agencies, reporting, etc.,
are accomplished through the state involvement and public participation requirements of the NCP.
These administrative requirements should be observed if they are useful in determining cleanup
standards at the site (35 FR 8757).

In the absence of federal- or state-promulgated regulations, there are many criteria, advisories,
guidance values, and proposed standards that are not legally binding, but may serve as useful guidance
for remedial actions. These are not potential ARARs but are "to-be-considered” (TBC) guidance.
These standards, etc., may be addressed in the text of this report as deemed appropriate.

2. LOCATION-SPECIFIC ARARs

Tabie 1 lists the major federal and state location-specific ARARs that might be pertinent
to remedial actions at both N-TEAD and S-TEAD.

21. Caves, sait-dome formations, salt-bed formations, underground mines

The area encompassing N-TEAD and S-TEAD is characterized by broad valleys separated
by linear mountains (Christenson 1991a; Weston 1991). These facilities are located in the Tooele
Valley and Rush Valley, respectively. The Oquirth Mountains are to the east of both facilities
with the Stansbury Mountains to the west of N-TEAD and the Onaqui Mountains to the west of
S-TEAD (EESTI 1988a; EESTI 1988b: Weston 1991). There are no indications of salt-bed
formations, salt-dome formations, caves or underground mines at either site (EESTI 1988a;
EESTI 1988b; Christenson 1991a; Christenson 1991b: Weston 1991). There is a gold mine
located approximately 4 miles from the northeastern boundary of S-TEAD (Woods 1992). Should
any of these features be discovered on the installation, the provisions of 40 CFR 264.18(c) wouid

become implicated.
22 Faults

Both N-TEAD and S-TEAD are located in the Great Basin section of the Basin and
Range Geologic Province (EESTI 1988a). There are fault blocks/zones to the east, west and
south of the installations (EESTI 1988a). The area has some history of seismicity (classified
Building Code seismic zone 3) and is considered potentially active (Christenson 1991a; EESTI
1988a). There has been extensive movement along the fault: in this region since the late
Miocene Epoch (EESTT 1988a). There are no known fauits on N-TEAD iiself (EESTI 1988a;
Christenson 1991a). However, there are faults in the vicinity of the installation, such as those
associated with the Northern Oquirrh Fault Zone to the east, which are indicative of Holocene
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storage arca and igloo area 9 (Weston 1991).

The RCRA seismic requirements for locations of treatment, storage, and disposal (TSD)
facilities [40 CFR 264.18(a)] are considered ARARs for CERCLA remedial actions. Under those
regulations Tooele County, Utah is one of the jurisdictions that must demonstrate compliance
with requirements prohibiting such facilities within 61 meters (200 feet) of a fault with Holocene < no fiit
displacement (40 CFR 264.18 and Appendix IV). The Utah requirements [Utah Administrative o Tz .0
Code (UAC) R450-8.2.9] are identical to the federal requircments in this regard. These '
requirements would be ARARs for any TSD facilities constructed on S-TEAD as part of the
remedial process. In addition, the EPA does intend to propose additional seismic restrictions for
the location of TSD facilities (NPRM March 1992; Final Rule expected March 1994). At that
time, the new regulations may also become applicable to these locatjons.

23, Wﬂdanu:mwﬂdﬁfcmfuga.wﬂdﬁfcmmicﬁvu:

There are no wilderness areas or scenic rivers on or near N-TEAD or S-TEAD.
However, Utah has created the Pony Express Wildlife Management Area on Faust Creek on the-
southern boundary of S-TEAD. The area is a Utah state designated wetlands and waterfowl
managcment area (Shirley 1991). Should any remedial action impacts extend to this area, the
Utah Department of Wildlife Resources - Central Region in Springville, Utah should be consulted
as regards any reguiations that might be applicable or TBC.

24. Wetlands and floodplains

There are no perennial streams or rivers on N-TEAD, although the reaches of several
streams flow just to the south and southwest of the installation (EESTI 1988a; U.S. Army 1991).
Box Elder Wash traverses N-TEAD from the southwestern corner to the north-central boundary
(Woods 1992). There are no documented floodplains on N-TEAD (Carter 1991: Anderson 1989).
Some information also indicates that there are no wetlands at the site (EESTI 1988a; Weder
1991a). However, the National Wetlands Inventory (NWT) map for the installation shows a
number of wetlands at N-TEAD, possibly associated with the scwage lagoons (U.S. Army 1991).
It must be remembered that the NWI maps are compiled from high altitude photographs and are
not purported to be absolutely accurate (Carter 1991). In addition, it is not clear whether the
wetlands that appear on the NWI maps meet the jurisdictional definition of wetlands required by
the statutes and regulations that would apply to such resources (U.S. Amy 1991).

Although there are no perennial streams or rivers on S-TEAD, there are numerous
intermittent streams that traverse the site, including Faust Creek and Ophir Creek (Weston 1991).
Altbough no surveys are available at this time, there are indications that there may be wetlands
on the site. Utah has created a Wetlands Management Area on Faust Creek, approximately 2
miles from the southern boundary of the site (Johnson, C. 1991; Weston 1991). Although there
has been no formal designation, the U.S. Bureau of Land Management has developed a wetlands
management area adjacent to the north central boundary of S-TEAD, which is fed by water that
flows through the site in Faust Creek (Hedrick 1991). In addition, there is a surface water
impoundment along the western boundary, which has been observed to form a shallow lake of
several hundred acres during spring snow melt and rainy periods (Weston 1991). The water from
this impoundment eventually drains to the north through Rush Valley 10 Rush Lake (EESTI
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1988b). There is no information available as to whether this feature wouid fit the jurisdictional
definition of wetlands.

Floodplain maps for the S-TEAD area are currently being compiled, but are not available
at this time (Johnson, 1991). The level of the 100-year floodplain has not been designated for
this area (Harvey 1991). There apparently were some flooding, or water control problems, during
the spring of 1983 and the spring of 1984 (Johnson, R. 1991)

Given the ambiguity and conflicting information regarding the presence of these
resources, a comprehensive wetlands survey of both parts of TEAD is advisable. If wetlands that
meet the jurisdictional definitions are present at the site, or would be impacted by any remedial
actions, then the provisions of various laws and regulations may be ARARs for remedial actions:
Executive Order 11990; 40 CFR 6 (Appendix A); 40 CFR 6.302(a); Clean Water Act § 404; 40
CFR 230; and 33 CFR 320-330. If floodplains are identified at S-TEAD, 40 CFR 264.18(b),
Executive Order 11988, 40 CFR 6.302(b) and 40 CFR 6 (Appendix A) would be applicable to any
remedial action that impacts those resources. In addition, the EPA does intend to propose
additional floodplain restrictions for the location of TSD facilities (NPRM March 1992; Final
Rule expected March 1994).

25. Archaeological resources and historic sites

In 1984, a report was prepared for the U. S. Department of Interior on the potential
historic buildings at TEAD (Building Technologies, Inc. 1981). However, it is not clear whether
all the structures on the depot were surveyed or identified (Schirer 1989). The conclusion, at the
time of the report, was that none of the buildings at the installation were of "archaeological,
bistorical or technological significance” (Building Technologies, Inc. 1984). There has been no
systematic survey of the installation for archaeological resources (Weder 1991a). Preliminary
indications from rudimentary surveys done for other purposes at the installation have indicated
that there are, indeed, archaeological and historic resources present (Weder 1991a).

A petrogiyph, which may be eligible for the National Register of Historic Places (36 CFR
60), has been located in the northeastern portion of N-TEAD (Weder 1991a; EESTI 1988a).
There is additional evidence of prehistoric habitation near the western boundary of N-TEAD
(Weder 1991a). There are also structures there that apparently date from the prehistoric
Freemont period and are associated with a Freemont commuaity on South Willow Creek (EESTI
1988a). Finally, a prehistoric campsite has been tentatively identified at the TNT Washout
Lagoon at N-TEAD (Weder 1991a)..

At S-TEAD, a prehistoric camp site was located in the central region of that site, to the
cast of the Chemical Agent Storage Area (Weder 1991b) In addition, an old homestead and
trash dump containing late 19th and early 20th century artifacts is located south of the main
entrance (Weder 1991b). A cemetery is also located in the north central part of S-TEAD
(EESTI 1988b).

Before any remedial actions are undertaken at the depot, a systematic survey of the
historic and archaeological resources should be undertaken. The National Historic Preservation
Act of 1966 (16 USC 470 et seq.) mandates that federal agencics have a positive duty to "locate,
inventory, and nominate” properties under their control that are eligible for the National Register.
Properties that are eligible for the Register are protected under the Act, whose provisions would
be ARAR for remedial actions at N-TEAD. Similarly, the Archaeological Resources Protection

A-13



Act of 1979 (16 USC 470aa-ll) creates positive duties for federal agencies with regard to
identifying and protecting archaeological resources. Its substantive provisions would be applicable
to remedial actions at N-TEAD. In addition, the provisions of 16 USC 469a-l, 36 CFR 800, 36
CFR 65 and Executive Order 11593 may also apply. )

26 Rare, threatened, or endangered specics

Both the bald eagie (Halieetus leucocephalus) and the peregrine falcon (Falco peregrinus),
which are federal endangered species, are known to occur on, or in the vicinity of N-TEAD (U.S.
Army 1991; EESTI 1988a). The bald eagle uses S-TEAD as a feeding area and the area
encompassing both S-TEAD and N-TEAD is considered important habitat for the species (Weder
1991a; U.S. Army 1991; EMD Memo 1991; EESTI 1988a). In addition, nesting pairs of the long
billed curlew (Numenius americanus), a federal candidate species, were noted along the western
boundary of S-TEAD in 1991 (EMD Memo 1991). Another federal candidate species, the
ferruginous hawk (Buteo regalis), was akso sighted on S-TEAD in 1991 (EMD Memo 1991).
Additionally, there are a number of other federal candidate and state sensitive species that are
potentially present at TEAD, although there have been no specific sightings (EMD Memo 1991).
For a list of these species and relevant habitat information please see the Environmental
Management Division Memorandum of August 15, 1991, cited herein as EMD Memo 1991.

There are apparently no endangered plant species on the installation, although two federal
candidate species, Ute's lady’s tresses (Spiranthes diluvialis) and Cryptantha compacta may possibly
occur (EMD Memo 1991; U.S. Army 1991; EESTI 1988a). However, there has been no
inventory of the installation and it is suggested that this be done before any remedial actions are
taken.

Should remedial actions affect any endangered or threatened species or their critical
habitat, ARARs could derive from the Endangered Species Act of 1973 (16 USC 1531 et seq.), 50
CFR 402, 40 CFR 6.302(h), and the Fish and Wildlife Coordination Act (16 USC 661 et seq.).
The Utah'state endangered species list for animals encompasses those species on the federat list
(Quinn 1991). The plant list is maintained by the Utah Heritage Program and is not a part of
Utah state laws or regulations per se (Quinn 1991). However, the Utah Division of Wildlife
Resources normally consults with any federal or state agency-whose actions may threaten or
adversely affect not only threatened or endangered species, but any other species of concern at a
given location (Quinn 1991). Such consultation would be mandatory for off-site actions or
impacts and is strongly recommended for on-site actions that affect the indigenous animal
populations: Correspondingly, the Utah Heritage Program should be consulted regarding
potential disturbance of plant species.
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ASSESSMENT OF APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS) FOR TOOELE ARMY DEPOT,
NORTH AND SOUTH AREAS, UTAH

1. INTRODUCTION

The Comprehensive Environmental Response, Compensation and Liability Act of 1980
(CERCLA) was passed by Congress and signed into law on December 11, 1980 (Public Law 96-
510). This act was intended to provide for "liability, compensation, cleanup, and emergency
response for bazardous substances released into the environment and the cleanup of inactive
waste disposal sites." The Superfund Amendments and Reauthorization Act (SARA), adopted
on October 17, 1986 (Public Law 99-499), did not substantially alter the original structure of
CERCLA but provided extensive amendments to it.

In particular, Title I, § 121 of SARA specifies that for any hazardous substance, pollu-
tant, or contaminant that remains on-site, the level or standard of control that must be met shail
be at least that of any legally applicable or relevant and appropriate regulation (ARAR), stan-
dard, criteria, or limitation under any federal environmental law or any more stringent standard
promulgated under state environmental or facility siting law. Inherent in the interpretation of
ARARs is the assumption that protection of human health and the environment is ensured.

The U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) has asked the
support of the Chemical Hazard Evaluation Group in the Health and Safety Research Division at
Oak Ridge Nationai Laboratory (ORNL) for assistance in determining ARARs for Tooele Army
Depot (TEAD) - North and South Areas, Tooele, Utah. The North Area (TEAD-N) is currently
listed on the National Priorities List (NPL) (52 FR 27620, July 22, 1987) due to contamination at
the old TNT washout evaporation/percolation (E/P) ponds. Supporting documeatation for this
report includes the TEAD Installation Assessment (USATHAMA 1979), the TEAD Preliminary
Assessment/Site Investigation (PA/SI) - Volume I North Area and Facilities at Hill Air Force
Base (EESTI 1988), and the Final Draft Report of Remedial Investigation for Tooele Army
Depot - North Area (Weston 1990). A RCRA Phase I RFI has been conducted for the South
Area (TEAD-S) (Ebasco 1992) as a requirement of Module VII - Corrective Action for Solid
Waste Management Units (SWMUs) in TEAD-S, Chemical Stockpile Disposal Plant Permit.

TEAD is situated in the Great Basin Section of the Basin and Range Physiographic
Province in west central Utah. TEAD is bounded on the east by the Oquirth Mountains and on
the west by the Stansbury Mountains. Undeveloped areas immediately adjacent to TEAD are
used for pasture, rangeland grazing, and cultivation. Mining of metals has occurred in the
Oquirrh Mountains and Mercur Creek (north of TEAD-S) for several years. The North Area is
situated on the desert floor of the Tooele Valley. The North Area encompasses 10,007 hectares
and is located approximately 57 km southwest of Salt Lake City, Utah. The facility has operated
as a supply depot providing for receipt, storage, issue, maintenance, and disposal of assigned
commodities, including ammunition, combat vehicles, bulk chemical agents and chemical weapons.
After World War II, the mission was expanded to include the support of other Army installations
in the western U.S. (USATHAMA 1979). TEAD-S encompasses 19,355 acres and is located in 2
separate valley, Rush Valley, approximately 17 miles south of TEAD-N and 35 miles southwest of
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Salt Lake City. The primary mission of the facility is that of storage and maintenance of bulk
chemical agents and chemical weapons (Ebasco 1992).

There are no permanent streams or rivers in either the North or South Areas of TEAD.
All streambeds within the depot boundaries carry intermittent flow, which is primarily runoff from
mountain snowmelt. The primary intermittent creeks in TEAD-N are South Willow Creek and
Box Elder Wash and the primary intermittent systems entering TEAD-S are Ophir Creek, Mercur
Creek, and Faust Creek. Water from these streams is either diverted for irrigation, infiltrated to
the groundwater, or lost by cvapotranspiration. Any generated drainage from the North Area
moves north toward the Great Salt Lake. A small amount of the surface water in the South Area

reaches Rush Lake at the northarn houndarvy of thae vallaw whare it ie avamacaiad The State of

el ANl FF ST RLANMSLL PVRLRGL) Ve M Veuwy TTuwiy B L wvapuidicd,
Utah, under Utah Administrative Code (UAC) R317-2-13, has classified Ophir Creek as "3A" for
the protection of cold water species of game fish and other cold water aquatic life, including the
necessary aquatic organisms in their food chains and as "4" for the protection of agricultural uses,
including irrigation and watering of stock. Rush Lake is designated "2B" for protection of
boating, water skiing and siniilar uses (excluding swimming) and *3B" for protection of warm water
species of game fish and other warm water aquatic life, including necessary aquatic organisms in
their food chains. The Great Salt Lake is classified as "6" for waters requiring protection when
conventional uses as identified in other classes do not apply. However, due to the intermittent
nature of the surface waters at TEAD-N and TEAD-S, the systems are not hydrologically
connected to any waste ponds, lagoons, ditches, or craters and thus, are not impacted. Conse-
quently, no ARARSs develop for this media and associated sediments. Significant contamination in
the waters and sediments of the waste ponds and lagoons at these sitcs will be addressed during

remediation of the sites,

The principal aquifer at TEAD is in the granular strata within the valley fill. Groundwa-
ter recharge is primarily via infiltration of mountain streams and precipitation within the drainage
basin. Groundwater flow generally follows ground contours north toward Great Salt Lake, which
is the major discharge area for the regional groundwater system at TEAD. A regional divergence
occurs in Rush Valley, with the groundwater in the southeastern portion of TEAD-S flowing
south and east. Groundwater in the aquifer underlying TEAD-N at depths between 103 and 190
meters supplies domestic water to six wells in the North Area and to the towns of Grantsville,
Erda, and Tooele (USATHAMA 1979). There are also two active potable wells in the northeast
corper of TEAD-S.

During 2 Preliminary Assessment/Site Investigation (PA/ST) for TEAD-N, EESTI (1988)
investigated 19 sites on-post and 3 sites off-post as potential sources of environmental contamina-
tion. Four sites [TNT Washout Facility Area, Former Transformer Storage Area, PCB Spill Site,
Open Burn/Open Detonation (OB/OD) Grounds] were considered to present a significant

potential threat to human bealth and the environment. Sampling results indicated that no threat

was posed at the Transformer Storage Area, the PCB Spill Site, or the OB/OD Grounds;

however, significant contamination of the soils and groundwater had occurred at the TNT
Washout Facility Area from leaching of explosives from the sediments of the TNT Washout
Ponds and seepage of effluent from the Laundry Effluent Pond. It was determined that 14 sites
on-post and 1 site off-post were not posing a threat to human health and the environment.
Further investigations were recommended for 7 on-post sites (Barrel Storage Area, Sewage
Lagoon, Munition Sawing Site, Chemical Range, Surveillance Test Site, X-Ray Lagoon, and
Sanitary Landfill) and for 2 off-post sites (Bauer Mine Trailings Site and Anaconda Deep Mine
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Site). Subsequently, Weston (1990) conducted a Remedial Investigation for TEAD-N focusing on
five areas that were identified in the previous investigations as potential sources of contamination:
1) TNT Washout Facility, 2) Sanitary Landiill, 3) Drum Storage Areas, 4) Old Burn Area, and 5)
Chemical Range. The purpose of the RI was to better define the contamination at the TNT
Washout Facility and to determine the extent of contamination at the other areas. Weston (1990)
concluded that site-related contamination by explosives had occurred in the subsurface soils,
shallow perched groundwater, and regional aquifer at the TNT Washout Facility and that
contamination by metals and volatile organic compounds (VOCs) had occurred in the regional
aquifer underlying the Sanitary Landfill. Soil contamination by polynuclear aromatic hydrocarbons
(PAHs) was detected in surface soils at the Drum Storage Area. Metals were also detected in the
groundwater at this site at concentrations exceeding background. Sampling was hampered at the
Old Burn Area and the Chemical Range due to the presence of unexploded ordinance; however,
metals were detected in surface soils at the Chemical Range at concentrations exceeding
background levels. Remediation of the groundwater and soils at the TNT Washout Facility was
recommended (Weston 1990).

Ebasaco (1992) conducted a Phase I RCRA Facility Investigation (RFI) at TEAD-S to
identify the presence or absence of contamination at 27 suspected releases solid waste manage-
ment units (SWMUs) and at 8 meteorological stations. The SWMUs are primarily munitions
disposal, storage, and washout areas. Results of the RFI indicate that there was no contamination
at 6 SWMUs and additional interim sampling was required at 10 SWMUs’s to determine if a Phase
II study is needed. Phase II RFI studies were recommended for 9 SWMUs (# 1&4, 3, 5, 8, 9, 25,
30, 31, and 37) based on explosives contamination in the groundwater and soils from the
munitions burning and burial pits and heavy metals and VOC contamination in the soils at some
SWMUs. There does not appear to be widespread groundwater contamination in plumes at the
site,

2. SELECTION OF ARARs

Selection of ARAR:s is dependent on the hazardous substances present at the site, the
site characteristics and location, and the actions selected for a remedy. Thus, these requirements
may be chemical-, location-, or action-specific. Chemical-specific ARARs are health- or risk-
based concentration limits set for specific hazardous substances, pollutants, or contaminants.
Location-specific ARARs address such circumstances as the presence of an endangered species on
the site or the location of the site in a 100-year floodplain. Location-specific ARARs have been
provided under separate cover. Action-specific ARARs control or restrict particular types of
remedial actions selected as alternatives for cleanup of the site.

21. CHEMICAL-SPECIFIC ARARs

The Superfund human health evaluation process, which is conducted during the RI/FS, is
composed of three phases: 1) the baseline risk assessment, 2) the refinement of preliminary
remediation goals, and 3) remedial alternatives risk evaluation. The process is fully described in
the USEPA Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manuai (RAGS) (USEPA 1989). The first step in the baseline risk assessment at Superfund sites
is data collection and evaluation, which involves the selection of chemicals of concern (COCs) or
"indicator chemicals®. This procedure identifies the chemicals that pose the greatest potential
public health risk at a site and is based on site monitoring data, chemical toxicity information in
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the form of toxicity factors developed by EPA, and environmental persistence and mobility of the
chemicals.

Chemical-specific ARARs or "to be considered” (TBC) guidance values are subsequently
selected to set protective cleanup levels for the chemicals of concern in the designated media or
else indicate a safe level of discharge that may be incorporated when considering a specific
remedial activity.

2.1.1. Chemicals of Poteatial Concern

We have developed the list of chemicals of potential concern for the North and South
Areas of TEAD following the guidelines outlined in Chapter 5 of RAGS (USEPA. 1989).
Initially, a concentration-toxicity screening procedure, as outlined in RAGS, was used to obtain a
ranking of the relative risk for each detected chemical in a specific medium. A microcomputer-
based spreadsheet was used to automate the routine features of the procedure (CASIC). A risk
factor for each chemical detected in a medium was calculated as the maximum detected concen-
tration times a toxicity factor, which is the inverse of the reference dose (RfD) for noncarcino-
gens or the carcinogen potency factor (CPF) for carcinogens. The total risk factor for each
medium is determined as the sum of the individual risk factors for each chemical detected in the
medium. Subsequently, the relative risk for each chemical is the ratio of the individual chemical
risk factor to the total risk factor in that medium. The most current toxicity factors used to derive
the risk factor for each chemical were obtained from the EPA Integrated Risk Information
System (IRIS) (USEPA 1992a) and/or the EPA Health Effects Assessment Summary Tables
(USEPA 1992b). The "indicator” chemical worksheets, which show the calculation of the risk
factors and relative risks for cach chemical in each media, are presented in Appendix A for
TEAD-N and in Appendix B for TEAD-S.

The top-scoring chemicals in the screening procedure, along with any detected chemicals
for which toxicity factors are currently unavailable, were subsequently analyzed to establish a list
of the chemicals posing the most significant health risks at the site. Final selection of COCs was
based on evidence of human carcinogenicity, frequency of occurrence in environmental media,
exceedance of acceptable intake values, exceedance of background levels, and environmental
persistence and mobility.

Complete historical monitoring data for groundwater and soil at TEAD were obtained
from the Installation Restoration Data Management System maintained at USATHAMA. All
mouitoring data have been quality assurance/quality control validated by USATHAMA (US-
ATHAMA 1990). A total of 59 chemicals was detected in groundwater and/or soil samples
obtained from TEAD-N during 1982 and from 1986 to 1990. A total of 117 chemicals was
detected in groundwater and soil samples obtained from TEAD-S during 1982, 1987, 1988, 1990,
and 1991.

21.1.1. Chemicals of Concern for TEAD-N
Potential carcinogens (13) and noncarcinogens (28) were ranked by relative risk, and a
total of 16 COCs were selected from the top-ranking compounds in both toxicologic classes.

Eight additional chemicals (benzo{a]anthracene, benzo[b]fluoranthene, chloride, chrysene, lead,
sulfate, thallium, and trichloroethylene) for which toxicity constants are currently unavailable were
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also selected. A list of the chemicals of poteatial concern selected for TEAD-N and supporting
data is prescnted in Table 1. Table 2 lists chemicals with Maximum Gontammant Levels (MCLs)
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detected concentration did not exceed the MCL.

Groundwater, The primary contaminants in groundwater were metals, VOCs, nitroaromatics and
anions. Table 3 lists the range of concentrations, frequency of detection, certified reporting limits,
and background levels for the groundwater contaminants selected for TEAD-N. Selection was
based on site-related occurrence; maximum concentrations in exceedance of MCLs, proposed
MCLs, or other health-based guidance values (see Table 9 for MCLs and TBC values); or
potential toxicity based on relative risk ranking in CASIC. Of the chemicals selected, arsenic and
benzene are classified by EPA as Group A known human carcinogens by either the orat or
inhalation routes, and chromium VT is classified as Group A via inhalation. However, chromium
was selected based on its systemic toxicity, not carcinogenicity.

Z,4-Dinitrotoluene, RDX, and bis{2-ethyihexyi) phthalate presented approximately 96% of
the carcinogenic risk to human health from groundwater contamination at the site. Approxi-
mately 98% of the noncarcinogenic risk to human health, as calculated in CASIC, can be
attributed to nitrite and 1,3,5-trinitrobenzene.

Soil. The primary contaminants selected for soils at TEAD-N were metals, nitroarcmatics, and
polynuclear aromatic hydrocarbons. Table 4 presents information concerning the range of
detected concentrations, frequency of detection, certified reporting limits, and background values
for soil COCs at TEAD-S. Selection of soil COCs for TEAD-N was based on exceedance of
background levels for Tooele County, exceedance of RCRA action levels, site-related occurrence,
and potential toxicity based on relative risk ranking in CASIC. Maximum detected concentrations
of chromium, nickel, and zinc were several times greater than background levels (see Table 4).
2,4,6-Trinitrotoluene presented 99.6% of the carcinogenic risk and 100% of the noncarcmogcmc
risk to human health, occurring at a maximum concentration of 3,202,500 mg/kg in boring TNTP-4
at the TNT Washout Facility. Four PAHs (benzo[a]pyrene, benzo[a]anthracene, benzo[b]fluor-
anthene, and cbrysene) were selected based on their occurrence in soils at the Drum Storage
Area and their carcinogenic potential.

21.12 Chemicals of Concern for TEAD-S

Potential carcinogens (27) and noncarcinogens (47) were ranked by relative risk, and a
total of 38 COCs were sclected from the top-ranking compounds in both toxicologic classes, Ten
additional chemicals (copper, gross alpha, gross bcta, lsopropylmcthyl phosphbonic ac:d lead,
sulfate, thallium, total petroleum bydrocarbons, trichloroethylene, and uranium) for which toxicity
constants are currently unavailable were also selected. A list of the chemicals of potential
concern selected for TEAD-S and supporting data is presented in Table 5. Table 6 lists chemicals
with Maximum Contaminant Levels (MCLs) or proposed MCLs that were not selected as COCs
for TEAD-S, primarily because the maximum detected concentration did not exceed the MCL.

Ggugdwate;, The pnmary contaminants in groundwater were metals, VOCGs, nitroaromatics,
anions, and radionuclides. Table 7 lists the range of concentrations, trcquency of detection,
certified reporting limits, and background levels for the groundwater contaminants selected for

TEAD-S. Of the chemicals selected, arsenic and benzene are classified by EPA as Group A
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TABLE 2. CHEMICALS WITH MCLS THAT WERE NOT SELECTED

A SV FIETTIR ST VAT £1 PV TLIUPTT IR TEITE A W o= w T e w T 2 w— w

AS CHEMICALS OF POTENTIAL CONCERN FOR TEAD-N

Maximum Concentration

Chemical MCL (ug/L)" (/L)
Barium 2,000 488
Beryllium 4 1.6
Copper 1,300 216.5
trans-1,2-Dichloroethylene 100 11.2
Fluoride 4,000 1,000
Mercury 2 0.2
Nitrate 10,000 1,000
Selenium 50 8.8
Silver 50° 26
Tetrachloroethylene 5 1.1
Toluene 1,000 13

* Federal Safe Drinking Water Act (SDWA) maximum contaminant level (MCL).

® Properly termed an "action level,” not an MCL, under the federal SDWA (56 FR 26460, June 7,
1991; effective Decmber 7, 1992), exceedence of this level triggers initiation of corrosion control
studies and treatment requirements.

¢ State MCL; the federal MCL for silver has been revoked, effective July 30, 1992 (56 FR 3526,
January 30, 1991).
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TABLE 3. RANGE OF CONCENTRATIONS, FREQUENCY OF DETECTION,
CERTIFIED REPORTING LIMIT, AND BACKGROUND LEVELS FOR
GROUNDWATER CHEMICALS OF CONCERN AT TEAD-N*

Backgro::nd

*All values given in pg/L.

*[RDMS, data printout March 1992.
“As reported in Weston 1990 (TRL = USATHAMA Target Reporting Limit).

¢As reported in Weston 1990.

ND = not detected
NA = not availabie
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Benzene 0.85-1.62 10.0 NA 1.62
Bis(2-cthylhexyl)phthalate 10.0-790.0 a1 10 (TRL) 570
Chioride 1,000-395,421 100.0 125,000 (TRL) NA
Chromium 5.0-514 35.0 375 <100
2,4-Dinitrotoluene 75.200.0 4.1 0.6 ND
HMX 122-232 10.7 130 ND
Lead 23.70.0 59.0 1.78 3.4
Nickel 5.0-294.1 8.1 9.6 <40
Nitrite/Nitrate 520-3,050,000 885 500 (TRL) 5.0
RDX 1.0-275.0 27.8 0.63 ND
Sulfate 1,000-1,841,842 97.0 125,000 (TRL) 186-268
Thallium 34 36 5.0 <10.0
Trichloroethylene 1.11476 14.8 071 ND
1,3,5-Trinitrobenzene 100.0 34 056 ND
2,4,6-Trinitrotoluene 1.0-374 135 0.78 ND
Zinc 16.0-16.2 100.0 17.2 413




Ii ' TABLE 4. RANGE OF CONCENTRATIONS, FREQUENCY OF DETECTION,

Frequency of
Detection

CERTIFIED REPORTING LIMIT, AND BACKGROUND LEVELS FOR
SOIL CHEMICALS OF CONCERN AT TEAD-N*

Background
Levels?

—

e T e =TS

*All values are given in mg/kg (ppm).

*IRDMS, data printout March 1992,
(TRL = Target Reporting Limit).

*As reported in Weston 1990
‘As reported in Weston 1990.
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NA
Benzo[a]pyreae 0.44-0.66 53 0.3 (TRL) NA
Benzo[b}fluoranthene 0.22-0.6 53 03 (TRL) NA
Beryllium 0.3-3.0 21.1 0.33 ND
Chromium 3.6-217.7 82.2 25 30.0
Chrysene 0.41-1.65 7.9 0.3 (TRL) NA
2,4-Dinitrotoluene 0.51-80.0 3.1 0.42 ND
2,6-Dinitrotoiuene 300.0 0.5 0.40 ND
HMX 1.28.95.2 7.5 1.27 ND
Lead 6.33-200.0 38.9 4.78 15.70
fi Nickel 5.0-81.9 673 4.8 7-15
RDX 1.67-1,000 10.6 0.98 ND
1,3,5-Trinitrobenzene 3.51-90.0 134 2.09 ND
2,4,6-Trinitrotoluene 2.26-3,202,500 9.7 1.92 ND
Zinc 1.0-2,072 24.7 520 40-80
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TABLE 6. CHEMICALS WITH MCLS THAT WERE NOT SELECTED
AS CHEMICALS OF POTENTIAL CONCERN FOR TEAD-S

Maximum Concentration

Chemical MCL (ug/)* (sg/l)
Copper 1,300 124
Cyanide 200 10
1,2-Dichlorobenzene 600 78
1,1-Dichloroethylene 7 0.4
1,2-Dichloroethylene (cis-) 70 29
(trans-) 100
1,2-Dichloropropane 5 0.4
Ethylbenzene 700 87.8
Mercury 2 0.9
Toluene 1,000 19.4
1,1,1-Trichloroethane 200 1.6
1,1,2-Trichloroethane 5 02
Xylene (total) 10,000 2,000

* Federal Safe Drinking Water Act (SDWA) maximum contaminant level (MCL).

b Properly termed an "action level,” not an MCL, under the federal SDWA (56 FR 26460, June 7,
1991; effective December 7, 1992), exceedence of this level triggers initiation of corrosion control
studies and treatment requirements.
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TABLE 7. RANGE OF CONCENTRATIONS, FREQUENCY OF DETECTION,
CERTIFIED REPORTING LIMIT, AND BACKGROUND LEVELS FOR
GROUNDWATER CHEMICALS OF CONCERN AT TEAD-S*

A-37

Frequency of
Detection
Antimony 3.86-143.0 253 3.0 <38-140
Arsenic 3.09-20,000 78.8 5.0 «<2.54-1300
Benzene 0.295-98.0 14.2 0.67 NA
Beryllium 0.20-50.0 5.6 0.10 <5.0
Bis(2-ethylhexyl)phthalate 2.0-810.0 5.7 10 (TRL) NA
Bromodichloromethane 32 0.8 5 (TRL) NA
Cadmium 4.58-47.26 8.0 5.10 <4.0
Carbon tetrachloride 17.0-65.0 1.6 5 (TRL) NA
Chloroform 0,84-28.2 22,0 5 (TRL) NA
2-Chlorophenol 79.0-80.0 22 10 (TRL) NA
Chromium 5.0-1,884 333 37.5 «<6.0-31
1,4-Dichlorobenzene 0.346-123.4 25 10 (TRL) NA
Dichloromethane 6.18-71.6 121 3 (TRL) NA
1,3-Dinitrobenzene 0.99-9.5 2.9 0.61 NA
2.4-Dinitrotoluene 0.88-88.27 2.8 0.60 NA
2,6-Dinitrotoluene 16.3-20.5 1.0 0.55 NA
Fluoride 135.0-100,000 33.1 50 (TRL) <71-55,000 |
Gross alpha 3.7-4,720 (pCi/L) 933 NA NA
Gross beta 0.5-504 (pCi/L) 49.3 NA NA
HMX 11.6-12.6 L5 1.3 NA
Isopropylmethyl 1.2-3,000 20.7 NA NA
phosphonic acid
Lead 1.41-200.0 61.4 2.5 <1.3-46
Naphthalene 31.4-3,720 12.7 10 (TRL) NA
Nickel 5.0-176.24 23.8 9.6 <34
Nitrate 30.8-40,000 68.1 500 (TRL) NA
Nitrite ~ 2.7-18,000 500 (TRL) NA




TABLE 7. (CONT.)
Chemical Range of Frequency of Certified Background
Detected Detection Reporting Levels®
Concentrations® |°  Limijt ?J_in;ig‘

N-Nitrosodiphenylamine 2.56-37.5 1.0 1.13 NA
N-Nitrosodiphenylamine 13.0 0.7 10 (TRL) NA

i Nitroso-di-N-propylamine 115.7-119.8 1.9 10 (TRL) NA
Pentachlorophenol 58.0-96.0 20 50 (TRL) NA
Phenol 3.0-41.0 22 10 (TRL) NA
Seienium 3.3-200.0 27.6 5.0 <3.0-200
Silver 0.18-1,000 23.8 0.19 <4.6
Sulfate 1.89-8,100,000 93.5 125,000 NA

(TRL)
RDX 1.9-15.8 33 0.63 NA
Tetrachloroethylene 0.0G3-3.86 ! 15 3 (TRL) NA
Tetryl 1.25-19.0 4.5 0.66 NA
Thallium 2.44.7 3.1 5.0 NA
Trichloroethylene 0.76-10.0 8.1 0.71 NA
13,5-Trinitrobenzene 0.46-9.8 31 0.56 NA
2,4,6-Trinitrotoluene 0.89-29.6 11.3 0.78 NA
Uranium 1.17-121.0 (pCi/L) 100.0 NA NA
Zinc 1.0-114,000 59. 17.2 <21-270
e —— —

*All values are given in pg/l.

*IRDMS, data printout March 1992,

“As reported in Weston 1990 (TRL = Target Reporting Limit)

YAs reported in Ebasco 1992,
NA = not available
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known human carcinogens by either the oral or inhalation routes, and chromium VI is classified as
Group A via inhalation. However, chromium was selected based on its systemic toxicity, not

carcinogenicity. Selection was based on site-related occurrence; maximum concentrations in

exceedance of MCLs, proposed MCLs, or other health-based guidance values (see Table 10 for
MCLs and TBC values); or potential toxicity based oa relative risk ranking in CASIC.

Nitroso-di-N-propylamine, beryllium, 2,4-dinitrotoluene, and 2,6-dinitrotoluene presented
approximately 96% of the carcinogenic risk to buman health from groundwater contamination at
the site. Approximately 98% of the noncarcinogenic risk to human health, as calculated in
CASIC, can be attributed to arsenic, uranium, fluoride, and zinc.

Soil. The primary contaminants selected for soils at TEAD-S were metals, nitroaromatics, DDD,
and total petroleum hydrocarbons. Table 8 presents information concerning the range of detected
concentrations, frequency of detection, certified reporting limits, and background values for soil
COCs at TEAD-S. Selection of soil COCs was based on exceedance of site background levels,

......... ~F Do mrmdtoman Poeimle ;e v om e b ] P . IO PP | e

cchuduw oL .l\\.aM i.'l.bl.lul.l KYGL LI WHUCHLIHLIUH‘U&W cx::mpuun ICVEIS, Sllc-l’ﬂlﬂ[ﬁu Ooccur-
rence, or potential toxicity based on relative risk ranking in CASIC. Beryilium, nitroso-di-N-
propylamine, 2,4-dinitrotoluene, 2,6-dinitrotoluene, and DDD presented approximately 95% of
the carcinogenic risk from soil contamination at the site; whereas, mercury and chromium -
presented 97% of the noncarcinogenic risk. All of the metals selected, with the exception of

Ll S R S SALLIROLRALVp Yy SRRe JAS0 Ui 3% AILRALD St TABRE PAAW WA b eAw AL WA

banum, exceeded site background levels. Total petroleum hydrocarbons were selectcd based on
site-related occurrence, detected at maximum concentrations as high as 12,800 mg/kg in soils
(sample site 14-04) at SWMU 14, the Former Motor Pool.

212 Federal and State ARARs

2121. Groundwater and Drinking Water

In the final National Contingency Pian (NCP), EPA states the preference for Safe
Drinking Water Act (SDWA) MCLs and non-zero maximum contaminant level goals (MCLGs) or
other health-based standards, criteria, or guidance for cleanup of Class I and II groundwater at
CERCLA sites (55 FR 8732). The goal of EPA’s approach to cleanup contaminated groundwater

is to return usable gmundwa:er to its beneficial use within a given time frame that is reasonable

given the particular circumstances at a CERCLA site. Although not an ARAR unless promulgat-
ed, the EPA guidance on groundwater classification should be used to help in determining
whether groundwater at a site falls within Class I, IT, or II. Groundwater at both the North and
South arcas of TEAD are used as potable water supplies either on the installations or in adjacent
towns (see Section 1) (Weston 1990; Ebasco 1992); consequently, groundwater at TEAD-N and
TEAD-S would be considered either Class I or ILA, representing a current source of drinking
water of varying value. Restoration time periods vary depending on the use classification of the
groundwater and may range from one year to several decades.

Although limited in number, chemical-specific standards pertaining to water quality have
been established under the SDWA in 40 CFR 141 as National Primary Drinking Water Standards
(NPDWS) These regulations are apphcable to pubhc water systems that have at least 15 service

At as AE S A Aunsmcass b ab lanet FE mmamla | Py BTV T T

COnNecuons Or 5CIve al average OL al 1Icdst Lo peopic uauy at least 60 uays of the year. NFLwo
include MCLs and MCLGs. The MCLs are enforceable standards that take into consideration
human health effects, available treatment technologies, and costs of treatment. MCLGs are
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u TABLE 8. RANGE OF CONCENTRATIONS, FREQUENCY OF DETECTION, H

CERTIFIED REPORTING LIMIT, AND BACKGROUND LEVELS FOR
SOIL CHEMICALS OF CONCERN AT TEAD-S*

Arsenic 6.43-180.0 35.4 5.7 12-39
Barium 110-1,600 100.0 NA NA |
Benzene 0.006-2.647 8.1 0.6 (TRL) NA I
Beryllium 0.136-6317 452 033 0.23-038
Cadmium 1.07-53.4 168 0.7 <1.2-21
Chromium 1.37-26,500 56.5 25 17-56
Copper 1,575,890 59.7 382 11-58
DDD 5.44 05 1.0 (TRL) NA
1,3-Dinitrobenzene 2362515 23 0.59 NA
24-Dinitrotoluene 27451 22 0.42 NA I
2,6-Dinitrotoluene 422444 1.0 0.40 NA
HMX 463487 23 127 NA

i Lead 4.94-5,200 397 4.78 9.4-250
Mercury 0.029-8,638.7 33.0 0.1 <0.03032 °
Nickel 7.0-247.0 195 48 <27
Nitro-di-N-propylamine 28433 27 03 (TRL) NA
RDX 4374.76 20 0.98 NA
Silver 0.063-13.5 19.4 0.65 0.09-1.8
Tetryl 3.796-10.0 21 025 NA
Total Petroleum 2.0-12,800 23.7 NA NA

Hydrocarbon

Trichloroethylene 0.005 0.9 0.14 NA
1,3,5-Trinitrobenzene 2.096-2.29 23 2.09 NA 1
2,4,6-Trinitrotoluene | 46350 | 20 192 NA ||
Zinc 20-2,840 456 520 46-230

*All values arc given in mg/kg (ppm).
bmmm: data nrmim:t March 1002

AT &Y SRS AR &7 o duw

°A.s reponed in Weston 1990 {TRL = Target Reporting Limit).
4As reported in Ebasco 1992,

NA = not available
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strictly health-based standards that disregard cost or treatment feasibility and are not legally
enforceable. MCLs are legally applicable to water "at the tap" but are not legally appiicable to
cleanup of groundwater or surface water. However, they may be considered as relevant and
appropriate at TEAD-N and TEAD-S where groundwater is, or may be, used for drinking. The
chemical-specific ARARs for cleanup of groundwater at both TEAD-N and TEAD-S will be
discussed in this section and are presented in Tables 9 and 10, respectively.

Pursuant to the SDWA amendments of 1986, EPA has promulgated MCLs for fluoride
(51 FR 11396, April 2, 1986); benzene, carbon tetrachloride, 1,4-dichlorobenzene, and trichloro-
ethylene (52 FR 25690, July 8, 1987); cadmium, chromium, nitrate, nitrite, selenium, and
tetrachlorocthylene (56 FR 3526, January 30, 1991; effective Iuly 30, 1992) pentachlorophenol
\30 FR 30266, July 1, 1991; effective January i, 1993 ), and annm()ﬁy, Denzo[a jpy'rene oeryumm,
bis(2-ethylhexyl)phthalate, dichloromethane, nickel, thallium, (see Tables 9 and 10). A National
Interim Primary Drinking Water Regulation (NIPDWR) has been established for arsenic (40 FR
59570, December 24, 1975) (see Tables 9 and 10). NIPDWR were established for gross alpha
and gross beta radioactivity (41 FR 28404, ]ulv 9, 1976). These interim values were changed to
proposcd status in July 1991 (56 FR 33050 Iuly 18, 1991) with a final rule expected in Apnl
1993. These values will be considered relevant and appropriate for cleanup of these chemicals in

groundwater.

The State of Utah, under UAC R309-103, as revised July 1, 1991, has promulgated
"Water Quality MCLs" for public water systems. The majority of Utah’s primary drinking water
standards under UAC R309-103-1 for the COCs at TEAD-N and TEAD-S are the same as or no
more stringent than the federal SDWA MCLs; however, the state standards for two chemicals of
concern, chromium and seienium, are siricter (see Tables 9 and 10). The state is requesting an
extension from EPA to amend its regulations for these EPA Phase II contaminants by relaxing
the standards in order to align itself with the federal rules (Bousfield 1992). Utah has a primary
MCL for lead of 50 pg/L; however, the Utah Depanment of Environmental Quality plans to

propose 2 maximum contaminant "action” level for lead in the fall of 1992 that will be consistent

with the federal action level (see Section 2.2.1.), which becomes effective on December 7, 1992
(Blake 1992). In addition, Utah has promulgated primary drinking water standards for silver and
sulfate, which only have secondary MCLs in effect under the SDWA (see Tables 9 and 10).
Under UAC R309-103-1.1.d, Utah has set an MCL of 500 to 1,000 mg/L for sulfate with certain
qualifications. If the sulfate level of a public water system (community, noncommunity or
nontransient, noncommunity) is above 500 mg/L, the water supplier "must satisfactorily demon-
strate that: a) no better water quality is available and b) the water shall not be available for
human consumption from commercial establishments®. The state also plans on adopting the
proposed federal SDWA MCL for sulfates when it is promulgated. In the interim; however, the
Utah standards for chromium, selenium, silver, and sulfate would be relevant and appropriate for
cleanup of contaminated groundwater at TEAD-N and TEAD-S.

Secondary MCLs (SMCLs) have also been established under the SDWA for chioride and

zinc (44 FR 42198, July 19, 1979); however, Nauonal Secondary Drinking Water Standards
regulate the aesthetic qualities related to public acceptance of drinking water. These standards
are not federally enforceable, but rather are intended to serve as guidelines for use by states in
regulating water supplies. Utah has promulgated SMCLs for these chemicals in UAC R309-103,

revised Iuly 1, 1991 that are identical to the federal values (see Tables 9 and 10). These state
secondary standards are intended as recommended levels.
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TABLE 9. CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS) FOR CLEANUP OF GROUNDWATER AT TEAD-N (ug/lL)*

Arsenic ¢ - 50 ]
Chromium 100/100% - 50 -
Lead - - 50 150"
Nickel 1007100 - - -
Thallium 0.8 - - -
Zinc 5,000 - 5,000 2,100
Qrganjcs

ﬂ Benzene 104 - 5 .
Bis(2-ethylhexyl)- [ 04 - - -
phthalate

II Trichioroethylene K - 5 .
Anions
Chloride 250,000 - 250,000 -
Nitrite/Nitrate 10,000/ - . .

10,0004
Sulfate 250,000 400,000/ 500,000- -
500,000 1,000,000

I Nitroaromatics

2,4-Dinitrotoluene . - . 0.05°
. - - 400

RDX - - . 2*
1,3,5-Trinitrobenzene - - - 2
2,4,6-Trinitrotoluene - - . 2*
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TABLE 9 (Cont.)

*The underlined values indicate the ARAR or TBC for each chemical.

’)SDWA = Safe Drinking Water Act.

‘MCL = Maximum Contaminant Level; MCLG = Maximum Contaminant Level Goal.

dUtah Administrative Code R309-103, effective July 1, 1991.

*TBC = to be considered guidance.

'40 FR 59570 (December 24, 1975).

856 FR 3526 (January 30, 1991); effective July 30, 1992,

bEstablished as an action level/MCLG, 56 FR 26460 (June 7, 1991) effective December 7, 1992.

57 FR 31776 (July 17, 1992), effective January 17, 1994, _

INational secondary drinking water standard; designed to protect the aesthetic quality of water (44 FR 42198,
July 19, 1979), also Utah Secondary Maximum Contaminant Levels.

YUSEPA Office of Drinking Water lifetime health advisory.

152 FR 25690 (July 8, 1987).

*55 FR 30370 (July 25, 1990).

"Estimated from a carcinogen slope factor for a risk of 10%. The concentration in drinking water that will
result in one excess cancer death in 1 x 10° people following a lifetime exposure to contaminated drinking
water.

°Estimated from a reference dose. The concentration in drinking water that is assumed to result in no adverse
health effects following daily ingestion for a lifetime.
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TABLE 10. CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS) FOR CLEANUP OF GROUNDWATER AT TEAD-S (ug/L)’

308
Beryllium 44 - -
Cadmium 5/5 10
| Chromium 100/100° 50 -
Lead - S0 1510
Nickel 1007100 - -
Selenium 50/50° 10 -
Silver 100 50 -
Thallium 20.5 - _
Zinc 5,000 5,000 2,100
Volatile Organic
Compounds
Benzene L1 4 5 -
Bromodichloromethane - - 027
Carbon tetrachloride 50 5 -
Chloroform - - 3.m™
2-Chlorophenol - - 40
1,4-Dichlorobenzene 548 75 -
Dichloromethane s - -
N-Nitrosodiphenylamine - - 7.1
i Nit.roso—di—N—propyl- - - 0.005™
amine
Pentachlorophenol 1o - -
Phenol - - 4,000*
Tetrachloroethylene st . -
Trichloroethylene o 5 -
T e ————— =




Table 10. (Cont)

Proposed
SDWA? SDWA

Fluoride

Nitrite

Nitrate

kR

10,000

Sulfate

250,000 400,000/
500,000°

Nitroaromatics

1,3-Dinitrobenzene
' 2,4-Dinitrotoluene

! 2.6-Dinitrotoluene

HMX

Nitrobenzene

RDA

Tetryl

1,3,5-Trinitrobenzene

2,4,6-Trinitrotoluene

Polynuciear Aromatic
Hydrocarbons

j§ Naphthaiene

Phthalates

Bis(2-ethylhexyl)-

mbtbhalnta
P“lu‘ldlﬁ

Agent Breakdown

Isopropyimethyl
phosphonic acid

Radionuclides

Gross alpha

15 pCiAL* 15 pCiL*

15 pCi/L
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I Table 10. (Cont) "

Proposed
Chemical SDWA® SDWA Utah TBC
MOLMCL G MCILMGCT MCT o4 Valua*

LY B Nl el AV B Nl il BTSSRl AV NPt B AV A Nt ld v

*The underlined values indicate the ARAR or TBC for each chemical.

'SDWA = Safe Drinking Water Act.

‘MCL = Maximum Coataminant Level; MCLG = Maximum Contaminant Level Goal.
iUtah Administrative Code R309-103, effective July 1, 1991,

*TBC = to be considered guidance,

57 FR 31776 (July 17, 1992), effective January 17, 1992.

540 FR 59570 (December 24, 1975).
Bsg FR 3526 (January 30, 1991); effective ]uhv 30, 1992

A An Sudid (WREWNRIY FWy 2SS s gy FRaABILY -

'Established as an action level/MCLG 56 FR 26460 (June 7, 1991) effective December 7, 1992.

INational secondary drinking water standard; designed to protect the aesthetic quality of water (44 FR 42198,
July 19, 1979), also Utah Secondary Maximum Contaminant Levels,

YUSEPA Office of Drinking Water lifetime health advisory.

‘52 FR 25690 (Juiy 8, 1987).

=Estimated from a carcinogen slope factor for a risk of 10*. The concentration in drinking water that will
result in one excess cancer death in 1 x 10° people following a lifetime exposure to contaminated drinking
water.

856 FR. 30266 (July 1, 1991), effective January 1, 1993,

°MCL - 51 FR 11396 (April 2, 1986); appiies to community water systems; MCLG - 50 FR 47141 (November
14, 1985).

P55 FR 30370 (July 25, 1990).

iEstimated from a reference dose. The concentration in drinking water that is assumed to result in no adverse

health effects following daily ingestion for a lifetime.

‘41 FR 28404 (July 9, 1976). These interim values were changed to proposed status in July 1991 (56 FR
33050, July 18, 1991); final rule expected April 1993.
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Pursuant to the SDWA amendments of 1986, EPA has proposed MCLs and MCLGs for
for sulfate (55 FR 30370, July 25, 1990) and for uranium (56 FR 33050, July 18, 1991; final rule
expected April 1993) (see Tables 9 and 10). The proposed federal MCL for sulfates is more
stringent than the current state MCL. The EPA Regulatory Agenda states that an MCL for
arsenic will be proposed in November 1992 (56 FR 18014, April 22, 1991). When the proposed
MCLs are promulgated, they will be considered relevant and appropriate for cleanup of these
chemicals in groundwater at TEAD-N and TEAD-S.

Utah has promuigated classifications for groundwater sources within the state based on
ambient aquifer water quality (UAC R448-6-4, effective 1989). These regulations are applicable
to "[a]ny person who [...] operates a facility that discharges or would probably discharge to ground
water" (UAC R448-6-4.1.C). Currently groundwater sources at TEAD-N and TEAD-S have yet
to be classified by the state. Thus, the state will make a site-specific classification from informa-
tion provided by the Army on concentrations of total dissolved solids and contaminants (Barnes
1991). When such a classification is made for the groundwater at TEAD, the protection levels set
in UAC R448-6-4 would be applicable for cleanup of contaminated groundwater at TEAD-N and
TEAD-S. Based solely on'data provided in Figure 3-2 of the Tooele Army Depot Preliminary
Assessment/Site Investigation Final Report, it appears that the groundwater underlying TEAD-S
will be designated Class II (Barnes 1991; EESTI 1988). Class II groundwater is to be protected
for use as drinking water or other similar beneficial uses following conventional treatment prior to
use (UAC R448-6-4.5.A). State regulations set Class II protection levels for total dissolved solids
and for contaminants based on background concentrations. The following protection levels apply
to Class IT groundwater:

*1. Total dissolved solids may not increase above 1.25 times the background value.
2. When a contaminant is not present in a detectable amount as a background concentra-
tion, the concentration of the pollutant may not exceed 0.25 times the groundwater
quality standard, or exceed the limit of detection, whichever is greater.
3. When a contaminant is present in a detectable amount as a background concentration,
the concentration of the pollutant may not exceed 1.25 times the background concentra-
tion or exceed 0.25 times the groundwater quality standard, whichever is greater.
4. In no case will the concentration of a pollutant be allowed to exceed the groundwater
quality standard.”

These state Groundwater Standards listed in Table 1 of UAC R448-6-2 (effective 1989) and the
proposed standards (UAC R448-6-2, August 23, 1991, effective late 1992) are identical to the
federal or state MCLs. However, upon classification of TEAD groundwater, they would be
applicable for cleanup of groundwater at TEAD; whereas, the MCLs would be relevant and
appropriate.

2122 Sail

There are no set maximum allowable residual levels for chemicals in soils under federal or
state law. Each contaminated site is judged on an individual basis by the state with reference to
background levels for the COCs (provided as available in Section 2.2.2.) as well as other criteria
as determined by the state in order to set soil cleanup levels (Thiriot 1991).
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RCRA has addressed land disposal of treated hazardous wastes in its land disposal restric-
tions (40 CFR 268). For each hazardous waste, EPA has established treatment standards that are
protective of human health and the environment when the wastes are land disposed. Land
disposal includes placement in a landfill, surface impoundment, waste pile, or land treatment
facility. Wastes may be land disposed if they have been treated with the best demonstrated
available technology (BDAT) set by EPA and meet the treatment standards. However, EPA has
determined that the RCRA treatment standards arc generally inappropriate or infeasible when
applied to contaminated soil or debris (55 FR 8760). Therefore, EPA is proposing separate
rulemakings to establish treatment standards for disposal of such contaminated soil and debris.
The Advanced Notice of Proposed Rulemaking (ANPRM) for debris appeared in 56 FR 24444,
May 30, 1991; the Notice of Proposed Rulemaking (NPRM) appeared January 9, 1992 (57 FR
958); with a final rule published on August 18, 1992 (57 FR 37194, effective November 16, 1992).
The ANPRM for soil appeared in 56 FR 55160, October 24, 1991; the NPRM is expected in
September 1992; with a final rulemaking in May 1993. These will be analyzed as ARARs or TBC
when available. In the interim, EPA has developed guidance for obtaining and complying with a
treatability variance for soil and debris that are contaminated with RCRA hazardous wastes for
which treatment standards have already been set (OSWER Directive 9347.3-06FS, July 1989).
Alternate treatment levels are presented for structural functional groups of organics and for ten
inorganics based on actual treatment of soil and best management practices for debris. These will
be considered as TBC guidance when remedial alternatives are selected and more information
becomes available on waste types.

In the final NCP, EPA reaffirms that movement of waste within a unit does not consti-
tute "land disposal” for purposes of application of the RCRA land disposal restrictions; however,
waste consolidation from different units at a CERCLA site is subject to the restrictions (55 FR
8759). Determination of the applicability of the LDRs will depend on the selection of remedial
alternatives at TEAD-N and TEAD-S.

22 OTHER GUIDANCE TO BE CONSIDERED
2.2.1. Groundwater

Lead. The EPA bas set an action level of 15 pg/L for lead (in no more than 10% of tap
water samples) that would provide TBC guidance for cleanup of groundwater at TEAD-N and
TEAD-S. Exceedance of the action level indicates potential source water (groundwater)
contamination and triggers the need to implement either optimal corrasion control for systems
serving <350,000 peopie or source water monitoring and possible treatment, public education, and
lead service line replacement for all systems. It is not equivalent to an MCL but is a treatment
technique requirement. Upon exceedance, the water system is required to collect source water
samples and submit the results to the state of Utah. Within six months of exceeding the lead
action level, the water system is required to recommend in writing to the state a proposed source
water treatment. The state of Utah would then be required to analyze the monitoring results and
treatment recommendation to determine the technology that would be most effective at reducing
contaminant levels in water delivered to the user’s tap. Follow-up source water and tap samples
are to be taken within 12 months of the installation of the treatment and submitted to the state.
The state will then establish maximum permissible lead levels in source water that the water
system must maintain. It is assumed that remediation to these maximum permissible lead levels
would be required.
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In the absence of federal- or state-promulgated ARARs, or in the case where ARARs
are not adequately protective, EPA states a preference for Office of Drinking Water (ODW)
Health Advisories (HAs) and RfDs for systemic toxicants and SFs for carcinogens (USEPA 1988;
53 FR 51394, December 21, 1988). RfDs and SFs are available from the EPA IRIS database
(USEPA 1992a) and/or the EPA Health Effects Assessment Summary Tables (HEAST) (USEPA
1992b).

2-Chlorophenol; 1,3-Dinitrobenzene; HMX; Isopropylmethyl phosphonic acid; Naphtha-
lenc; Phenol; RDX; 2,4,6-Trinitrotoluene; Zinc. EPA has set lifetime drinking water HAs of 40;
1; 400; 700; 20; 4,000; 2; 2; and 2,100 for 2-chlorophenol, 1,3-dinitrobenzene; HMX; Isopropyl-
methyl phosphonic acid; naphthalene; phenol; RDX; 2,4,6-trinitrotoluene; and zinc, respectively
(see Tables 9 and 10) (USEPA 1992c). These values are calculated assuming that an individual
receives 80% of his exposure from sources other than consumption of drinking water. If a risk
assessment at TEAD-N or TEAD-S indicates that 100% of a person’s exposure to these chemicals
would come from drinking water sources, corrected values would be 5 times these given values.

Estimates of acceptable concentrations in drinking water for the remaining chemicals of
concern (see Tables 9 and 10) were derived using RfDs and SFs from IRIS (USEPA 1992a) or
HEAST (USEPA 1992b) as follows:

Bromodichloromethane. EPA has classified this chemical as a Group B2 carcinogen.
Using the equation given below and an oral carcinogen potency factor of 0.13 (mg/kg/day)“
(USEPA 1992a), a concentration of 0.27 pg/L in groundwater may be calculated that would result
in one excess cancer in 10° individuals.

C, = (70) x (1 x 10%),

q;* X2
where
C, =  Concentration in water only, calculated to keep the lifetime
risk below 10 following ingestion of drinking water alone;
70 =  Assumed body weight of an adult, kg;
1x10% = Selected risk level;
Q* =  Carcinogenic slope factor for humans (mg/kg/day)’; and
2 =  Assumed daily water ingestion rate of an aduit, L/day.

Chloroform. EPA has classified this chemical as a Group B2 carcinogen. Using the above
equation and an oral carcinogen potency factor of 0.0061 (mg/kg/day)* (USEPA 1992a), a
concentration of 5.7 ug/L in groundwater may be calculated that would result in one excess
cancer in 10° individuals.

2,4 and 2,6-Dinitrotoluene. EPA has recently issued a SF for both dinitrotoluene isomers,

based on a study using technical grade DNT. EPA has classified both isomers as Group B2
carcinogens. Using the above equation and the SF of 0.68 (mg/kg/day)? (USEPA 1992b), a
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concentration in groundwater of 0.05 pg/L. may be calculated that would result in one excess
cancer in 10 individuals consuming 2 L of water per day.

N-Nitrosodipbenylamine. EPA has classified this chemical as a Group B2 carcmogen Using
the above equation and an oral carcmogen potency factor of 0.0049 (mg/kg/day)” (USEPA
1992a), a concentration of 7.1 ug/L in groundwater may be calculated that would result in one

excess cancer in 1!\6 individuals,

Nmmo-dl-N-pmpylamnc. EPA has classified this chemical as a Group B2 carcmogen.
Using the above equation and an oral carcmogcn potency factor of 7.0 (mg/kg/day)™ (USEPA
1992a), a concentration of 0.005 ug/L in groundwater may be calculated that would result in one
excess cancer in 10° individuals.

Nitrobenzene. The guidance value is derived using the equation given below from an orai
reference dose of 5.0E-04 mg/kg/day (USEPA 1992a). An acceptable concentration (C,) in
drinking water of 17.5 pg/L is calculated. The RfD for nitrobenzene is still available on IRIS, but
is currently under review by the RfD workgroup (USEPA 1992a).

C, = RfDx70

2
~

where
G, = Concentration in water that will result in no adverse health effects follow-
ing ingestion of contaminated drinking water alone, in pg/L;
RED = Reference dose, in mg/kg/day;
70 = Assumed body weight of an adult, kg; and
2 = Assumed daily water ingestion rate of an adult, L/day.

Tetryl (Trinitrophenylmethylnitramipe). The guidance value is derived as above from an
oral RfD of 0.01 mg/kg/day (USEPA 1992a). An acceptable concentration (C,) in drinking water
of 350 pg/L is calculated.

1,3,5-Trinitrobenzene. The guidance value is derived as above from an oral RfD of
0.05 pg/kg/day (USEPA 1992a). An acceptable concentration (C,) in drinking water of 2 pg/L is
calculated. The RID is calculated using data obtained from studies with 1,3-dinitrobenzene.

222 Sail

Lead. EPA has recommended cleanup values for lead in soils based on studies of blood
lead levels in exposed children. The EPA Office of Solid Waste and Emergency Response
(OSWER) Directive 9355.02 suggests a cleanup level for soils of 500-1000 ppm lead. In addition,
for assessing the risk from exposure to lead in the soils at TEAD-N and TEAD-S, EPA’s Up-
take/Biokinetic Model can be used, upon approval of the EPA Regional Project Manager (RPM).
The model provides a multimedia exposure approach to estimate the percentage (may vary from
region to region) of the exposed popuiation (children, ages 0-6) with blood lead levels above a
critical value of 10 pg/dL.
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Polynuclear aromatic hydrocarbons (PAHs). As an interim guidance, EPA Region IV has
adopted a toxicity equivalency factor (TEF) approach for carcinogenic PAHs based on each
compounds’ relative potency to the potency of benzofa]pyrene. Upon approval of the RPM for
TEAD-N, the following TEFs could be used to convert the concentration of each PAH to an
equivalent concentration of benzo[a]pyrene: 0.01 for chrysene; 0.1 for benzo[a]anthracene and
benzo[b]fluoranthene; and 1.0 for and benzo[a)pyrene (USEPA 1992d). The oral carcinogen SF

for benzo{a]pyrene is given in Table 13.

Total petroleum hydrocarbons (TPHCs). Unfortunately, no ARARs or TBC values are
available to determine cleanup levels for TPHC:s in soils.

In the proposed RCRA Hazardous Waste Identification Rule (57 FR 21510, May 20,
1992; final rule expected April 1993), EPA has proposed two approaches for determining if listed
waste and contaminated media are subject to the hazardous waste management requirements
under subtitle C of RCRA. The first approach establishes concentration-based-exemption criteria
(CBEC) for listed hazardous wastes, wastes mixtures, derivatives, and media (including soils and
groundwater) that are contaminated with certain RCRA wastes. The second approach established
"characteristic” levels for the listed wastes in leachates as is performed under the current Toxicity
Characteristics rule for an expanded number of toxic constituents (ECHO - Expanded Character-
(57 FR 21498) EPA believes that CEEC/ECHO can be used as preliminary remediation goals
(ARARs) for RCRA-listed wastes at CERCLA sites. The proposed CBEC/ECHO values are
provided as potential TBC guidance for cleanup. of COCs in soils at TEAD-N (Table 11) and at
TEAD-S (Table 12). Site background levels where available for the COCs at each site have also
~been provided in these tables for comparison and also as potential TBC. There is currently
significant discontent among state regulators concerning these approaches. However, if and when
these values are promulgated, they could be applicable for cleanup of RCRA-listed contaminaats
at these sites and possibly relevant and appropriate for other COCs in contaminated soils at the
sites.

In lieu of using any of the criteria presented in this report, cleanup levels for the COCs in
contaminated soils at TEAD-N and TEAD-S may be determined by the USATHAMA contractor
performing the RI using a site-specific risk assessment approach and the appropriate RfDs or SFs
given in Table 13 for TEAD-N and in Table 14 for TEAD-S. The methodology outlined in
RAGS (USEPA 1989) or the Preliminary Pollutant Limit Value (PPLV) methodology of Rosen-
blatt and Smal] (1981) may be utilized to quantitate exposure pathways and risk to individuals
from exposure via the pathways of concern at a particular site. EPA Region IV has also provided
the following interim guidance to be used in determining the risks associated with dermai
exposure to contaminated soils: a) dermal absorption factors of 1.0% for organics and 0.1% for
inorganics; and b) soil to skin adherence factors ranging from 0.2 to 1.0 mg/cm? (these factors
differ from RAGS, based on new data (USEPA 1992d). Again, approval of the RPM for TEAD-
N and TEAD-S must be obtained for using these factors in the risk calculations.

23 ACTION-SPECIFIC ARARs

When remedial aiternatives have been selected for TEAD-N and TEAD-S, action-specific
ARARs will be analyzed and provided under separate cover.
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TABLE 11. POTENTIAL TBC GUIDANCE LEVELS FOR CLEANUP OF
CONTAMINATED SOILS AT TEAD-N

RCRA RCRA Site
Chemical CBEC ECHO Background

mg/kg’ mg/L®  pglf
Metals
Beryllium 03 0.1 ND*
Chromium 400 10 30
Lead 500 1.5 15
Nickel 1,000 10 7
Zinc 1,000 700
Nitroaromatics
2 4-Dinitrotoluene 0.2 (0.7) 0.05 NA®
2,6-Dinitrotoluene 0.2 (0.7) 0.05 NA
HMX ' NA NA NA
RDX NA NA NA
1,3,5-Trinitrobenzene 4 0.2 NA
2,4,6-Trinitrotoluene NA NA NA

carcinogeni

Benzo[a]anthracene 0.05 0.01 NA
Benzo[a]pyrene 02 0.02 NA
Benzo[b}fluoranthene 0.1 0.02 NA
Chrysene 10 0.02 NA

“Values in this column are Tier 1 CBEC (concentration-based exemption criteria) for soils proposed in the -
RCRA hazardous waste identification rule (57 FR 21510, May 20, 1992; final rule expected April 1993). Values
in parentheses in this column are Exemption Quantitation Criteria (EQC). When a CBEC is below the EQGC,
the exemption demonstration must achieve an actual detection limit that is at least as low as the specified
EQC

bValues in this column are the maximum contaminant concentrations for the Toxicity Characteristics (ECHO
-Expanded Characteristics Option) for leachates proposed in the RCRA hazardous waste identification rule
(57 FR 21510, May 20, 1992; final rule expected April 1993).

“Concentrations of inorganics in soils in Tooele County; from Boerngen, J.G. and Shacklette, H.T., 1981.

‘ND = Not detectable '

‘NA = Not available
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TABLE 12 POTENTIAL TBC GUIDANCE LEVELS FOR CLEANUP OF
CONTAMINATED SOILS AT TEAD-S

. RCRA RCRA Site
Chemical CBEC ECHO Background
mg/kg’ mg/L® ng/g’
Metals
Arsenic 20 5 12-39
Barium 1,000 200 Nad
Beryllium 03 0.1 0.23-0.38
Cadmium 40 05 <1.2-21
Chromium 400 10 17-56
Copper NA NA 11-58
Lead 500 15 9.4-250
Mercury 20 02 <0.03-0.32
Nickel 1,000 10 <27
Silver 400 20 0.09-1.8
Zinc 1,000 700 46-230
itroaromatics
1,3-Dinitrobenzene 8 04 NA
2,4-Dinitrotoluene 0.2 (0.7) 0.05 NA
2,6-Dinitrotoluene 0.2 (0.7) 0.05 NA
HMX NA NA NA
RDX NA NA NA
Tetryl NA NA NA
1,3,5-Trinitrobenzene 4 02 NA
2.4,6-Trinitrotoluene NA NA NA
YOGs
Benzene 40 0.5 NA
Nitroso-di-N-propylamine 02 (0.7) 0.01 NA
Trichloroethylene 100 05 NA
Total Petroleum Hydrocarbons NA NA NA
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TABLE 12. Cont.

RCRA RCRA Site
Chemical CBEC ECHO Background
mg/kg’ mg/L? HYE
DDD 5 0.1 NA
Pesticides
DDD 5 0.1 NA

“Values in this column are Tier 1 CBEC (concentration-based exemption criteria) for soils proposed
in the RCRA hazardous waste identification rule (57 FR 21510, May 20, 1992; final rule expected
April 1993). Values in parentheses in this column are Exemption Quantitation Criteria (EQC). When
a CBEC is below the EQC; the exemption demonstration must acl-ueve an actual detection limit that

is at least as low as the specified EQC.

Values in this column are the ma:umum contaminant concentrations for the To:uc:ty Characteristics

Tenandad Mha my P lancahatoes smemeae

,ECHO - aLIUAL \.-ucuc\.-u'lnuu v uuu WL AL laley LY u-l |.uc !\\.-M uduruuus wasie
( LCXpan P ) P puacu

identification rule (57 FR 21510, May 20, 1992; final rule expected April 1993).
“Background metal concentrations in soil (Ebasco 1992).

YNA = Not available
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TABLE 13. REFERENCE DOSES (RFD), REFERENCE CONCENTRATIONS,
AND CARCINOGEN SLOPE FACTORS (SF) FOR CHEMICALS
DETECTED IN SOILS AT TEAD-N

Inhalation Inhalation  Weight-of- -
Chemical Oral RID* REC* Oral SF° SF Evidence -
(mghgilay)  (mgn’)  (mghgMay)’ (mghgiday)'  Class

Metals

Beryllium S.0E-03%¢ — 43E+00* 8.40E+00' B2 .
Chromium (VI) 5.0E-03* — ND# 4.10E+01' A -
Lead —_— —_ —_ —_ —_
Nickel 2.0E-02* — ND — ND
Zinc 2.0E-01' —_ —_ —_ D
Nitroaromatics

2,4-Dinitrotoluene —_ —_ 6.8E-01' —_ B2.
2.6-Dinitrotoluene —_ — 6.8E-01! —_— B2.
HMX 5.0E-02° — —_ — D=
RDX 3.0E-03* — 1.1E01° — c’
1,3,5-Trinitrobenzene 5.0E-05* — — —_ —
2,4,6-Trinitrotoluene 5.0E-04* — 3.0E-02° — C
PAHs (carcinogenic)

Benzo[a]anthracene — —_ ND - B2
Benzo[a]pyrene —_ —_ 5.79E+00* 6.1E+00" B2:
Benzo{b]fluoranthene — - ND - B2.
Chrysene — — ND — B2.

* RfD = Chronic Reference Dose.

* RfC = Chronic Reference Concentration.
¢ SF = Carcinogen Slo?c Factor.

¢ Read as 5.0 times 107,

* From IRIS (USEPA 1992a).

! From HEAST (USEPA 1992b).

£ ND = Not determined.
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TABLE 14. REFERENCE DOSES (RFD), REFERENCE CONCENTRATIONS,
AND CARCINOGEN SLOPE FACTORS (SF) FOR CHEMICALS

DETECTED IN SOIL AT TEAD-S
Inhalation Inhalation = Weight-of-
Oral RfD* RFC* Oral SF° SF Evidence
Chemical (mghg/day) (mgi’) (mghgiday)’ (mgkgMay)! Qs
Mectals
Arsenic - 3.0E-04% - - 5.0E+01f A
Barium 7.0E-02° 5.0E-04 — _ —
Beryllium 5.0E-03¢ — 4.3E+00° 8.40E+00* B2
Cadmium 5.0E-04° — ND# 6.10E+00° Bl
Chromium (VI) S.0E-03° —_ ND 4.10E+01° A
Copper — - — — —
Lead —_ —_— — — —
Mercury 3.0E-04 3.0E-04' —_ — D
Nickel 2.0E-02* — ND - ND
Silver 5.0E-03¢ —_ —_ —_ D
Zinc 2.0E-01! —_ —_ —_ D
Nitroaromatics
1,3-Dinitrobenzene 1.0E-04° —_ - —_— D
2,4-Dinitrotoluene _— - 6.8E-01¢ _ B2
2,6-Dinitrotoluene - —_ 6.8E-01f — B2
- HMX 5.0E-02* —_ - -— D

RDX 3.0E-03* — 1.1E-01* — C
Tetryl 1.0E-02f —_ — - —
1,3,5-Trinitrobenzene 5.0E-05° — —_ — —
2,4,6-Trinitrotoluene 5.0E-04* —_ 3.0E-02¢ — C
YOCs

Benzene —_ — 29E-02° 2.9E-02f A
Nitroso-di-N-propylamine —_ —_ 7.0E+00° —_ B2
Trichloroethylene — —_ —_ — B2
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TABLE 14. Cont

Inhalation Inhalation = Weight-of-
Oral RID* RFC* . OnaSF SF Evidence
Chemical (mgkg/day) (mg/m’) (mgkg/day)’ (mghkg/day)’ Class
Tota] Petroleum
Hydrocarbons _ —_ —_ — —
Pesticides
DDD — _ 24E-01° — B2

* RfD = Chronic Reference Dose.

b RfC = Chronic Reference Concentration,
¢ SF = Carcinogen Slope Factor.

4 Read as 3.0 times 10™.

* From IRIS (USEPA 1992a).

! From HEAST (USEPA 1992b).

t ND = Not determined.
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APPENDIX A

Indicator Chemical Worksheets

NORTH AREA
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WORKSHEET W-1a SCORING FOR INDICATOR CHEMICAL SELECTION:

CHEMNAME SITE: tdn

ANTIMONY (METALLIC)
ARSENIC, INORGANIC
BARIUM

BENZALDEHYDE
BENZENE
BENZO(A)PYRENE
BENZYL ALCOKOL

acoyrl Tt
Y

BIS(2-ETHYLHEXYL JPHTHALATE
BUTYL BENZYL PHTHLATE

CADMIUM

CHLOROFORM

CHROMIUM(ETT)

CHROMIUMCVI )

CYANIDE (CN-)

DICHLOROETHYLENE, 1,2-T-
DINITROTOLUENE, 2,4-

DINITROTOLUENE, 2,6~

FLUORANTHENE

FLUOR IDE
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE
MANGANESE

MERCURY, INORGANIC

NICKEL (METALLIC)

N1TRATE

NITRITE

OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRA

OCTYL PHTHALATE, DI-N-
PHENOL

POLYCHLORINATED BIPHENYLS
PYRENE

SELENIUM

SILVER

TETRACHLOROETHYL
N

THALLIUM (IN SOL
TOLUENE
TRICHLOROETHANE, 1,1,1-
TRICHLOROETHYLENE
TRINITRCBENZENE, 1,3,5-
TRINITROPHENYLMETHYLNITRAMINE
TRINITROTOLUENE, 2,4,6-

ZINC (METALLIC)

uE
-

I3
UBLE SALTS)

C/N/B

EE X O I I EE P EECON SR EOBEME@ECOO0OEE® X

EmEX sXTE %

Low
0.0230
0.0008
0.0000

0.0050
0.0050

0.0075

1.0000

0.0050
1.0000
0.5200
0.0122
0.0010
0.0062
0.0002
0.0020

0.0011
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CONCENTRATIONS IN WATER

Ground Water (mg/l)

High

0.0020
0.0519
0.0519

0.0%12

$.2000

3050.0000
0.0232

9.0030

Repres.

Low

g¢.0s10

0.0050
0.0050

1.0000
1.0000

0.0050
1,0000

0.001

Surface Water (mg/l)

High
0.0112

" oAnmey
v.uucr

0.0610

0.0000
0.0005

¢.0060

0.0150
0.0150

0.0002

2.0010

0.08

Repres.



WORKSHEET W-1b SCORING FOR INDICATOR CHEMICAL SELECTION:

CHEMNAME SITE: tdn

ANTIMONY (METALLIC)
SARIUM

SENZALDEHYDE

BENZEMNE

BENZOCAPYRENE

BENZYL ALCOKOL

BERYLLIUM
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHLATE
CADMIUM

CHLOROFORM

CHROMIUMCILI)
CHROMIUM(VI)

CYANIDE {CN-)
DICHLOROETHYLENE, 1,2-T~-
DINITROTOLUENE, 2,4~
DINITROTOLUENE, 2,6-
FLUORANTHENE

FLUORIDE

HEXANYORO-1,3,5-TRINITRO-1,3,5- TRIAZINE

MANGANESE

MERCURY, INORGANIC
NICKEL (METALLIC)
NITRATE

NITRITE

OCTAKYORO-1,3,5,7-TETRANITRO-1,3,5,7-TETRA

OCTYL PHTHALATE, DI-N-
PHENOL

POLYCHLORINATED BIPHENYLS
PYRENE

SELENIUM

SILVER

TETRACHLOROETHYLENE
THALLIUM (IN SOLUBLE SALTS)
TOLUENE

TRICHLOROETHANE, 1,1,1-
TRICHLOROETHYLENE
TRINITROBENZENE, 1,3,5-

TRINITROPHENYLMETHYLNITRAMINE

TRINITROTOLUENE, 2,4,6-
ZINC (METALLIC)

C/N/8

T E I I EENNOEER OO ENOEOAONEEOE

EUEE X E TN

CONCENTRATIONS IN SOIL AND SEDIMENT

0.0700
0.8210
3.6050
3.6050
0.5100
0.0%00

1.3000
1.4730

5.0800
3000.0000
8.8100

3.5080

Soil {mg/kg)
High

0.0000
3.0000
4.8590
0.5000
7.2920

217.7080
217.708¢

80.0000
300.0000
0.6100
1000.0000
1000.0000

0.3570
81.9240
4000.0000
1080.2900
95.2000

0.1400

0.217¢
5.4000
5.8150

0.6350
$0.0000

Repres.

Low

0.0200

16

Sediment (mg/kg)

High

5.5000
5.5000

5.1000

0.2000
0.0850

16.2

Repres.



WORKSHEET W-2 SCORING FOR INDICATOR SELECTION: TOXICITY DATA

CHEMNAME SITE: tdn TOX CLASS WSS AIR

ANTIMONY (METALLIC) NC 4 .00E-04 NA
ARSENIC, INORGANIC PC NA 5.00E+01
NE 3.00E-04 NA
BARILM NC 7.00E-02 5.00E-04
BENZALDEHYDE NC 1.00E-01 NA
SENZENE PC 2.90E-02 2.90E-02
BENZOCAIPYRENE PC 5.79€+00 &.10E+00
BENZYL ALCOMOL NC 3.00€-01 NA
BERYLLIUM PC 4.50E+00 8.40E+00
NC 5.00€-03 NA
BISC2-ETHYLHEXYL YPHTHALATE PC 1.40E-02 NA
NC 2.00E-02 NA
BUTYL BENZYL PHTHLATE NC 2.00e-01 NA
CADMIUM PC NA 6.10E+00
NC 5.00E-04 NA
CHLOROFORM PC 6.10E-03 8.10E-02
. NC 1.00E-02 NA
CHROMIUM(ILL) NC 1.00E+00 NA
CHROMIUM(VI) PC NA 4.10E+01
NC $.00E-03 NA
CYANIDE (CN-) NC 2.00E-02 NA
DICHLOROETHYLENE, 1,2-T- NC 2.00E-02 NA
DINITROTOLUENE, 2,4- PC 6.8B0E-01 NA
DINITROTOLUENE, 2,6~ ©PC 6.80E-01 NA
FLUORANTHENE NC 4.00E-02 NA
FLUORIDE NC &6.00E-02 NA
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAPC 1.10-01 NA
NC 3.00E-03 NA
MANGANESE NC 1.00E-01 4.00E-04
MERCURY, INORGANIC NC 3.00€E-04 3.00E-04
NICKEL (METALLIC) NC 2.00E-02 NA
NITRATE NC 1.80E+00 NA
NITRITE NC 1.00E-01 NA
OCTAHYDRO-1,3,5,7-TETRANIYRO-1,3,5,XC 5.00E-02 A
OCTYL PHTHALATE, DI-N- NC 2.00E-02 NA
PHENOL NC 6.00E-01 NA
POLYCHLORINATED BIPHENYLS PC 7.70E+00 NA
PYRENE NC 3.00E-02 NA
SELENIUM NC 5.00E-03 NA
SILVER NC 5.00E-03 NA
TETRACHLOROEYHYLENE NC 1.00€-02 NA
THALLIUM (IN SOLUBLE SALTS) w
TOLUENE NC 2.00E-01 4.00€-01
TRICHLOROETHANE, 1,1,1- NC 9.00E-02 1.00E+00
TRICHLOROETHYLENE »
TRINITROBENZENE, 1,3,5- NC 5.00€-05 NA
TRINITROPHENYLMETHYLN] TRAMINE NC 1.00E~0Q2 NA
TRINITROTOLUENE, 2,4,6- PC 3.00E-02 NA
‘ NC 5.00E-04 NA
2INC {METALLIC) NC 2.00E-01 NA
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APPENDIX B

Indicator Chemical Worksheets

SOUTH AREA
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WORKSHEET W-1a SCORING FOR INDICATOR CHEMICAL SELECTION: CONCENTRATIONS IN WATER -

CHEMNAME SITE: tds Ground Water (mg/1) Surface Water (mg/1l}
C/N/B Low High Repres. Low High Repres.
ACENAPHTHENE N 0.0285 0.7500
ACETONE N 0.0300
ANTHRACENE N 0.0030 0.8740
ANTIMONY (METALLIC) N 0.0039 0.1430 0.0034 0.0034
ARSENIC, INORGANIC B 0.0031 20.0000 0.0070 0.1000
BARIUM N 0.0079 0.9700
SENZENE [+ 0.0003 0.0980
BENZYL ALCOHOL N 0.0050 0.0290
BERYLLIUM B £.0002 0.0500 ¢.0010
BIS(2-ETHYLHEXYL)PHTHALATE 8 0.0020 0.8100 0.0020
BROMOD I CHLOROMETHANE ] 0.0032
BUTYL BENZYL PHTHLATE N ¢.0020 0.0820
CADMIUM B 0.0046 0.0473
CARBON TETRACHLORIDE B 0.0170 0.0490
CHLOROBENZENE N 0.0001 0.0004
CHLOROFORM B 0.0008 0.0282
CHLOROMETHANE c 0.0010 0.0026
CHLOROPHENOL, 2- N 0.0790 0.0800
CHROMIUM(ITI) N 0.0050 1.8850 0.0050 0.0114
CHROMIUM{VI) B 0.0050 1.8850 0.0059 0.0114
CRESOL, O~ N 0.0050
CYANIDE (Ch-) [ $.010¢
CYCLOREXANONE N 0.0100 0.0900
o110} c
DDE c
pDOT B
D IBROMOCHLOROME THANE B 0.0024
DIBUTYL PHTHALATE ]
OICHLORCBENZENE, 1,2- N 0.0002 0.0780
DICHLOROBENZENE, 1,4- B 0.0004 0.1230
DICHLORDETHANE, 1,1- N 0.0002 0.0028 ’
DICHLOROETHYLENE, 1,1- B 0.0002 0.0004
DICHLORCETHYLENE, 1,2-C- N 0.0019 0.0029
DICHLOROETHYLENE, 1,2-T- N 0.0019 0.0029
D] CHLOROMETHANE B 0.0G82 0.0716
DICHLOROPROPANE, 1,2- B 0.0004
DIETHYL PHTHALATE N
DINITROBENZENE, 1,3- N 0.0010 0.0095
DINITROTOLUENE, 2,4~ c 0.0009 0.0883
DINITROTOLUENE, 2,6- C 0.0143 0.0205
ETHYLBEN2ENE N 0.0012 0.0878
FLUQRANTHENE N 0.0051 0.0773
FLUORENE N 0.0200 1.2000
FLUCRIDE N 0.1350 100.0000 1.0000
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE @8 0.0019 0.0158
MANGANESE N
MERCURY, INORGANMIC N 0.0003 0.0009
HETHYL ISOBUTYL KETONE N
NAPHTHALENE N 0.0314 3.7200
NICKEL (METALLIC) N 0.0050 0.1762 0.0050 0.1059
NITRATE N 0.0308 40.0000 : 1.0000 1.0000
NITRITE N 06.0027 18.0000 0.0400 8.46%900
NITROBENZENE N 0.0026 0.0375
NITROSO-D1-N-PROPYLAMINE, N- c 0.1157 0.1198
NITROSODIPHENYLAMINE, N- c 0.0130
NITROTOLUENE, Q- N
OCTANYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAN 0.0t116 0.0126
OCTYL PHTHALATE, DIl-N- N
PENTACHLOROPHENGCL B 0.0580 0.0980
PHENOL N 0.0030 0.0410
PYRENE b ¢.1132 0,122%
SELENIUM N 0.0033 0.2000
SILVER N 0.0002 1.0000 0.0002 0.0200
TETRACHLOROETHANE, 1,1,2,2- c
TETRACHLOROETHYLENE N 0.0000 0.0059
THALLIUM ¢IN SOLUBLE SALTS) * 0.0024 0.0047
TOLUENE N 0.0004 0.0194
TRICHLOROETHANE, 1,1,1- N 0.0002 0.0016
TRICHLOROETHANE, 1,1,2- B 0.0001 0.0002
TRICHLORDETHYLENE - 0.0008 0.0100
TRINITROBENZENE, 1,3,5- N 0,0005 0.0098 0.0043
TRINITROPHEKYLMETHYLNITRAMINE N 0.0012 0.0190 0.0054
TRINITROTOLUENE, 2,4,6- B 0.0009 0.0296
URARIUM (SOLUBLE SALTS) % 1.1700  121.0000
N

VANADIUM, METALLIC
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XYLENE, MIXTURE N 0.0003 2.0000
ZINC (METALLIC) N 0.0010 $14.0000 - 0.0010 0.0470
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WORKSHEET W-1b SCORING FOR INDICATOR CHEMICAL SELECTION:

CHEMNAME SITE: tds
c/N/B

ACENAPHTHENE
ACETONE

ANTHRACENE

ANTIMONY (METALLIC)
ARSENIC, INORGANIC .
BARIUM

SENZENE

BENZYL ALCOHOL
BERYLLIUM
BIS(2-ETHYLHEXYL )PHTHALATE
BROMCO [ CHLORCMETHANE
BUTYL BENZYL PHTHLATE
CADMIUM

CARBON TETRACHLORIDE
CHUOROBERZERE
CHLOROFORM
CHLOROMETHANE
CHLOROPHENOL, 2-
CHROMIUNCTTT)
CHROMIUM(VI)

CRESOL, O-

CYANIDE (CN-)
CYCLOHEXANONE

60D

DDE

oot

[ 1 BROMOCHLOROMETHANE
DIBUTYL PHTHALATE
DICHLOROBENZENE, 1,2-
DICHLOROBENZERE, 1,4~
DICHLOROETHAKE, 1,1-
DICHLOROETHYLENE, 1,1-
DICHLOROETHYLENE, 1,2-C-
DICHLORCETHYLENE, 1,2-T-
DICHLOROMETHANE
DICHLOROPROPANE, 1,2-
DIETHYL PHTHALATE
DINITROBEMZENE, 1,3-
DINITROTOLUENE, 2,4-
DINITROTOLUENE, 2,&-

ETUVI AELUTELE
EIRTLDERLCNG

FLUORANTHENE
FLUORENE

FLUORIDE
HEXANYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE
MANGANESE

MERCURY, INORGANIC

METMYL 1SOSUTYL KETONE
NAPHTHALENE

NICKEL (METALLIC)

NITRATE

NITRITE

NITROBENZENE
NITROSO-DI-N-PROPYLAMINE, N-
NITROSODIPHENYLAMINE, N-
NITROTOLUENE, O-
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5, 7-TETRA
OCTYL PHTHALATE, DI-N-
PENTACHLOROPHENOL

PHENOL

PYRENE

SELENIUM

SILVER

TETRACHLOROETHANE, 1,1,2,2-
TETRACHLOROETHYLENE

THALLIUM (IN SOLUBLE SALTS)
TRICHLORCETHANE, 1,1,1-
TRICHLOROETHANE, 1,1,2-
TRICHLOROETHYLENE
TRINITROBENZENE, 1,3,5-
TRINITROPHENYLMETHYLNI TRAMINE
TRINITROTOLUENE, 2,4,6-
URANIUM (SOLUBLE SALTS)
VANADIUM, METALLIC

:znm:zzzzz=zw:I:zl:nnzzuwz:wzuzaeunnnzz:wzznnzznuzw-uznzuzzmx

EEDEIE I EE s EMEEEZZRNE

Low

1.1800

0.75%0

6.4300
110.0000
0.0050

0.1350
0.4470

1.0700

3.0100
1.3720
1.3720

0.7820

0.0080

9.0000
2.3600
2.7000

4.2200
0.0230

0.4460
4.5020
4.3700
26,3670
0.0290

0.5500
7.0000
4.6900
31.2640
0.9010

13.7000
4.6300

1.1100
3.3400
5.3500

0.0630
0.0030

26.5460

A-83

Soil (mg/kg}
High

15.4000
6.7200
1.3500

180.0000
1600.0000
2.6470

6.3170
1.5800

0.7960
53.4000

4.5300

5.5200
26500.0000
24500.0000

5.4400
2.5200
2.6100

o, ronn

Wi www

0.0470
3.3400

0.0940

20.0000
2.5150
4.5100
4.4420

2.3900
12.3000
1000.0000
4.7600
345.0020
0.0150
41.6000
247.0000
10000.0000
2358.9170
9.1650

14.8910
4.8700
1.9700
5.5200

13.5000
0.3220

1.2940

0.0050
2.2900
10,0000
5.0050

81.7860

COMCENTRATIONS IN SOIL AND "SEDIMENT

Repres.

Low

?.2640

0.3690

2.2600

5.2080
5.2080

26.2580
0.5320

9.0360

Sediment (mg/kg)

High

27.5750

0.4610

3.2100

250.0000
260.0000

76.7030

4.6510

25.7670

39.4240
0.9070

34.6620

Repres.



XYLENE, MIXTURE N 0.0250 2.4T00
ZINC (METALLIC) N 2.0000 2340.0000 - 128.3370 329.2730
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WORKSHEET W-2 SCORING FOR INDICATOR SELECTION: TOXICITY DATA

CHEMNAME SITE: tds TOX CLASS WSS AIR
ACENAPHTHENE NC 6.00€-02 NA
ACETONE NC 1.00€-01 NA
ANTHRACENE NC 3,00€-01 NA
ANTIMONY (METALLIC) NC 4.00E-04 NA
ARSENIC, INORGANIC PC NA 5.00E+01
NC 3,00€-04 NA
BARIUM NC 7.00£-02 5.00E-04
BENZENE pPC 2.90E-02 2.90E-02
BENZYL ALCOHOL NC 3,00E-01 NA
BERYLLIUM PC 4.30E+00 8,40E+00
NC 5.00E-03 NA
BIS(2-ETHYLHEXYL )PHTHALATE [ 1.40€-02 NA
NC 2.00E-02 NA
BROMOD 1 CHLOROMETHANE PC 1.30€-01 NA
NC 2.00E-02 NA
BUTYL BENZYL PHTHLATE NC Z.00E-0i NA
CADMIUM PC NA 6.10E+00
NC 5. 00€-04 NA
CARBON TETRACHLORIDE pC 1.30€-0% 5.30E-02
NC 7.00E-04 NA
GHLOROBENZENE : - NG 2.00E-02 2.00E-02
cuLORORORM : PC &.10E-03 8,10E-02
NC 1.00E-02 NA
CHLOROMETHANE . PC 1.30E-02 6.30€-03
CHLOROPHENOL, 2- NC 5.00E-03 . NA
CHROMIUM(III) NC 1.00E+00 NA
CHROMIUM(VE) PC NA 4.10E+09
NC 5 _00E-03 NA
CRESOL, O- NC 5, 00E-02 NA
CYANIDE {CN-) NC 2.00E-02 NA
CYCLOHEXANONE NC 5.00E+00 NA
000 PC 2.40€-01 NA
ODE pC 3.40E-01 NA
oot [ 3.408-01 3.40E-01
NC 5.00E-04 NA
D1BROMOCHLOROMETHANE PC 8.40E-02 NA
NC 2.00E-02 NA
DIBUTYL PHTHALATE NC 1.00E-01 NA
DI1CKLOROBENZENE, 1,2- NC 9.00E-02 2.00E-01
DICHLOROBENZENE, 1,4~ PC 2.40E-02 NA
NC NA 7.00E-01
DICHLOROETHANE, 1,1- NC 1.00E-01 5.00E-01
DICHLOROETHYLENE, 1,1- PC &.00E-01 1.20E+00
NC 9.00E-03 NA
DICHLORCETKYLENE, 1,2-C- NC 1.00E-02 NA
DICHLOROETHYLENE, 1,2-T- - NC 2.00E-02 NA
DI CHLOROMETHANE PC 7.50€-03 NA
NC . 6.00E-02 3.00E+00
DICHLOROPROPANE, 1,2- = PC 6.80E-02 NA
NC NA &.00E-03
DIETHYL PHTHALATE NC 8.00E-01 NA
DINITROBENZENE, 1,3- NG 1.00E-04 NA
niunnnrmm:u:' 2'1- pC &.808-01 HA
DINITROTOLUENE, 2,6- PC 6.B0E-01 NA
ETHYLBENZENE NC 1.00€-01 1.00E+00
FLUORANTHENE NC 4.00E-02 NA
FLUORENE NC 4.00E-02 NA
FLUORIDE NC 6.00E-02 NA
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAPC 1.10E-01 NA
NC 3.00€-03 NA
MANGANESE NC 1.00E-01 &.00E-04
MERCURY, INORGANIC NG 3.00€-04 3.00E-04
METHYL 1SOBUTYL XETONE NC 5.00E-02 8.00E-02
NAPHTHALENE NC 4.00E-02 NA
NICKEL (METALLIC) NC 2.00E-02 NA
NITRATE NG 1.60E+00 NA
NITRITE NC 1.00E-01 NA
N1TROBENZENE NC $.00E-04 2.00€-03
NITROSO-DI-N-PROPYLAMINE, N- pC 7.00E+00 NA
NI TROSOD [PHENYLAMINE, N- pC 4.90E-03 NA
NITROTOLUENE, O- NC 1.00E-02 A
OCTAHYDRO-1,3,5, 7-TETRANITRO-1, 3,5, nc 5.008-02 NA
OCTYL PHTHALATE. DI-N- 2.00€-02 NA
PENTACHLOROPHENOL pc 1.20€-01 NA
NC 3.00€-02 NA
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PHENOL

PYRENE

SELENIUM

SILVER

TETRACHLOROETHANE, 1,1,2,2-
TETRACHLOROETHYLENE
THALLIUM (IN SOLUBLE SALTS)

LTy
1VLUCRE

TRICHLOROETHANE, 1,1,1-
TRICHLOROETHANE, 1,1,2-

TRICHLOROETHYLENE
TRINITROBENZENE, 1,3,5-

TRINITRENBHEMNYI METUYI MT ToAMTUE

------ FRNY VRS § Rk Vi 1 FE 0 I B F TN

TRINITROTOLUENE, 2,4,6-

URANIUM (SOLUBLE SALTS)
VANADIUM, METALLIC
XYLENE, MIXTURE

ZINC (METALLIC)

NC
NC
NC
NC
PC
NC
NC
NC
PC
NC

NC

e
s

PC
NC
NG
NC
NC
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WORKSHEET W-3  RISK FACTORS & RELATIVE RISK by MEDIA - PC GROUP

wew INDICATES NO DATA. WNA¥ INDICATES NO TOXICITY VALUE.
CHEMNAME SITE: tds GND_H20 RR
NITROSO-DI-N-PROPYLAMINE, N- 8.396-01 7.17E-0%
BERYLLIUM 2.15-01 1,84E-01
DINITROTOLUENE, 2,4~ 6.00E-02 5.13E-02
DINITROTOLUENE, 2,6- 1.39E-02 1.19E-02
PENTACHLOROPHENOL 1.156-02 9.85E-03
B1S(2-ETHYLHEXYL PHTHALATE 1.136-02 9.70E-03
CARBON TETRACHLORIDE 8.97E-03 7.67E-03
DICHLOROBENZENE, 1,4~ 2.95E-03 2.52E-03
BENZENE 2.84E-03 2.43E-03
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE  $.746-03 1.496-03
TRINITROTOLUENE, 2,4,6- 8.88E-04 7.59E-04
DICHLOROMETHANE S.37E-04 4.59E-04
BROMOD [ CHLOROME THANE 4.16E-04 3.56E-04
DICHLOROETHYLENE, 1,1- 2.40E-04 2.05E-04
.D1BROMOCHLOROME THANE 2.02E-04 1.72E-04
CHLOROFORM 1.726-04 1,47E-04
NITROSCOIPHENYLAMINE, N- 6.37E-05 5.45g-05
CHLORGMETHANE 3.386-05 2.89E-05
D1CHLOROPROPANE, 1,2- 2.726-05 2.33E-05
TRICHLOROETHANE, 1,1,2- 1.14E-05 9.75£-06
TETRACHLOROETHANE, 1,1,2,2- * 0.00E+00 0.00E+00
DT * 0.00E+00 0.00E+00
DOE * 0.00E+00 0.00E+00
bon * 0.00E+00 0.00E+00
ARSENIC, INORGANIC C NA NA
CHROMIUMCVI ) NA NA
CADMIUM NA NA
TOTAL RISK FACTOR 1.17E+00 1.00E+00

A-87



WORKSHEET W-3  RISK FACTORS & RELATIVE RISK by MERIA - PC GROUP

e INDICATES NO DATA. "NA" INDICATES NO TOXICITY VALUE.
CHEMNAME SITE: tds SUR_H20 RR
BERYLLIUM 4.30E-03 9.94E-01
BIS(2-ETHYLHEXYL)PHTHALATE 2.80E-05 6.47E-03
DICHLORDETHYLENE, 1,1- 0.00E+00 0.00€+00

0.00E+00 0.00E+00
0.00E+00 0.00E+00
Q.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+Q0 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00€+00 0.00E+00
0.00e+00 0.00E+00

CHLOROFORM
DINITROTOLUEKE, 2,4-
NITROSODIPHENYLAMINE, N-
OINITROTOLUENE, 2,4-
CHLOROMET HANE
D1CHLOROBENZENE, 1,4-
DICHLOROPROPANE, 1,2-
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE
TRICHLOROETHANE, 1,1,2-
DICHLOROMETHANE
TETRACHLOROETHANE, 1,1,2,2-
NITROSO-D1-N-PROPYLAMINE, N-

L 2N BN BN R BN NN N Nk B AR B N R BN NE BN N N BN A

oot 0.00E+00 0.00E+00
PENTACHLOROPHENOL 0.00E+00 0.00E+00
ODE 0.00E+00 0.00E+Q0
BENZENE 0.00E+00 0.00E+00Q
boo 0.00E+00 0.0CE+00
BROMOD 1 CHLOROME THANE Q.00E+00 0.00E+00
CARBON TETRACHLORIDE " 0.00E+00 0.00E+00
TRINITROTOLUENE, 2,4,6- 0.00E+00 0.00E+00
D IBROMOCHLOROMETHANE 0.00E+00 0©.0CE+00
ARSENIC, INORGANIC NA NA
CHROMIUM{VI) NA NA
CADMIUM . NA NA
TOTAL RISK FACTOR 4.33E-03  1.00E+00

A-88



WORKSHEET W-3 RISK FACTORS & RELATIVE RISK by MEDIA - PC GROUP
wen INDICATES NO DATA. | “NA“ INDICATES NO TOXICITY VALUE.

CHEMNANE SITE: tds SOIL AR
BERYLLIUM 2.726+01 4.455-01
NITROSO-01-N-PROPYLAMINE, N- 2.318+01 3.79€-01
DINITROTOLUENE, 2,4- 3.07E+00 5.03&-02
DINITROTOLUENE, 2,6- 3.02E+00 4.95E-02
poo 1.31E+00 2.14E-02
ooT 8.87E-01 1.45€-02
DDE 8.57E-01 1.40E-02
PENTACHLOROPHENOL 6.62E-01 1,09€-02
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE 5.24E-01 8.58E-03
TRINITROTOLUENE, 2,4,6- 1.50E-01 2.46€-03
DICHLOROBENZENE, 1,4~ 8.02E-02 1.31E-03
BENZENE 7.68E-02 1.26E-03
TETRACHLOROETHANE, 1,1,2,2- 6.44E-02 1.06E-03
CKLORGFORM 2.76E-02 4.53E-04
BIS(2-ETHYLHEXYL)PHTHALATE 2.21E-02 3.83E-04
N1TROSOD IPHENYLAMINE, M- 3.966-03 6.49E-05
DICHLOROMETHANE - 7.05E-04 1.14E-05
BROMCD [ CHLOROMETHANE * 0.00E+00 0.C0E+00
TRICHLOROETHANE, 1,1,2- * 0.00E+00 0.00E+00
D 1BROMOCHLOROMETHANE * 0.00E+00 0.00E+00
DICHLOROETHYLENE, 1,1- . * 0.00E+00 0.Q0E+00
CARBON TETRACHLORJDE * 0,00E+00 0.00E+00
CHLOROMETHANE * 0,00E+00 0.00E+0D
DICHLOROPROPANE, 1,2- * 0,00E+00 0.00E+00
ARSENIC, INCRGANIC NA NA
CHROMILM(VI) NA NA
CADMIUM NA NA
TOTAL RISK FACTOR 6.10E+01  1.00E+00

A-89



WORKSHEET W-3  RISK FACTORS & RELATIVE RISK by MEDIA - PC GROUP

wed INDICATES NO DATA, BRAM" INDICATES NO TOXICITY VALUE.
CHEMNAME SITE: tds SEDIM RR
BERYLLIUM 1.98E+00 1.00E+00

0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

CHLOROFORM
BI1S{2-ETHYLHEXYL )PHTHALATE
NITROSODIPHENYLAMINE, N-
DINITROTOLUEKE, 2,6~

D 1CHLOROMETHANE 0.00E+00 0.00E+Q0
ooT 0.00E+00 ©.Q0E+00
BROMOD | CHLOROMETHANE 0.00E+Q0 0.00E+00
PENTACHLOROPHENOL 0.00E+00 0,00E+00

0.00E+00 O.0O0E+00
0.00E+00 0.00E+00
0.00e+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0©.00E+00
0.00E+00 0.00E+00
0.00E+00 0,00E+00
0.00E+C0 0.00E+Q0
0.00E+00 0.00E+00
0.00E+00 0.00E+00

TRICHLOROGETHANE, 1,1,2-
TRINITROTOLUENE, 2,4,6-

0 1BROMOCHLOROME THANE
BENZENE

DICHLOROETHYLENE, 1,1-
N1TROSO-DI-N-PROPYLAMINE, N-
CARBON TETRACHLORIDE

00D

CHLOROMETHANE
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE
DICHLOROPROPANE, 1,2-
TETRACHLOROETHANE, 1,1,2,2-
DDE e
DICHLOROBENZENE, 1,4-
DINITROTOLUENE, 2,4-

L BRI S IR B I B BN N RN NN N RN NN N

ARSENIC, INORGANIC NA NA
CHROMIUM(VI) NA NA
CADMIUM NA NA
TOTAL RISK FACTCR 1.98E+00 1.00E+00

A-90



WORKSHEET W-4 RISK FACTORS & RELATIVE RI1SK by MEDIA - NC GROWP
wen INDICATES NO DATA, “NA™ INDICATES NO TOXICITY VALUE.

CHEMNAME SITE: tds GND_N20 RR

ARSENIC, INORGANIC 6.67E+04 5.99€-01
URANIUM (SOLUBLE SALTS) 4.03e+04 3.462E-01
FLUORIDE 1.67€+03 1.50€-02
ZINC (METALLIC) 5.70E+02 5.12e-03
CHROMIUM(VI) 3.77€+02 3.39e-03
ANTIMONY (METALLIC) 3.57E+02 3.21E-03
SILVER 2.00E+02 1.80E-03
TRINITROBENZEKE, 1,3,5- 1.966+02 1.76E-03
NITRITE 1.80E+02 1%.62E-03
CARBON TETRACHLORIDE 9.86E+01 8.88E-04
DINITROBENZENE, 1,3~ 9.50E+01 B8.54E-04
CADMIUM 9.46E+01 8.50E-04
NAPHTHALENE 9.30E+01 8.36E-04
NITROBENZENE 7.50E+01 6.74E-04
TRINITROTOLUENE, 2,4,6- 5.92E+01 5.32E-04
BIS(2-ETHYLHEXYL)PHNTHALATE 4.056+01 3.64E-04
SELENIUM 4.00E+01 3.59€-04
FLUORENE 3.00E+01 2.70E-04
NITRATE 2.50E+01 2.25E-04
CHLOROPHENCL, 2- 1.60E+01 1.44E-04
BARIUM 1.398+01 1.25€-04
ACENAPHTHENE 1.256+01 1.12E-04
BERYLL IUM i.00E+07 B.99E-05
MICKEL {METALLIC) 8.81E+00 7.92E-05
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE 5.27E+00 &4.73E-05
PYRENE 4.09E+00 3.67E-05
PENTACHLOROPHENOL 3.20E+00 2.88£-05
MERCURY, INORGANIC 3.00E+00 2.70E-05
ANTHRACENE 2.9718400 2.82E-05
CHLOROFORM 2.82E+00 2.53e-05
FLUORANTHENE 1.93E+00 1.74E-05
TRINITROPHENYLMETHYLNITRAMINE 1.90E+00 1.71E-05
CHROMIUM(IL1I) 1.89E+00 1.69€-05
DICHLOROMETHANE 1.196+00 1.07E-05
XYLENE, MIXTURE 1.00E+00 2_00£-04
ETHYLBEMZENE B8.78E-01 7.89E-06
DICHLOROBENZENE, 1,2- 8,67E-01 7.79E-06
TETRACHLORCETHYLENE 5.90E-01 5.30E-06
CYANIDE (CN-) S.00E-01 4.49E-06
BUTYL BENZYL PHTHLATE 4.10E-01 3.58E-06
ACETONE 3.00E-01 2.70E-04
DICHLOROETHYLENE, 1,2-C- 2.90E-01 2.561E-06
OCTANYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRA  2.52E-01 2.26E-06
BROMOD [ CHLOROME THANE 1.60E-01 1.44E-06
DICHLORQETHYLENE, 1,2-T- 1.45E-01 1.30E-06
DIBROMOCHLOROMETHANE 1.20E-01 1.08E-06
CRESOL, O- 1.00E-01 8.99€-07
TOLUENE 9.70E-02 8.72E-07
BENZYL ALCOHOL 9.67E-02 8.69€-07
PHENOL 6.83E-02 6.14E-07
TRICHLOROETHANE, 1,1,2- 5.00E-02 4.49E-07
DICHLOROETHYLENE, 1,1- &.4LE-02 3.99E-07
DICHLORQETHANE, 1,1~ 2.80e-02 2.52E-07
CHLOROBENZENE £.00E-02 13.80E-07
CYCLOKEXANONE 1.80E-02 1.42E-07
TRICHLOROETHANE, 1,1,1- 1.78E-02 1.40€-07
METHYL [SOBUTYL KETONE * 0,00+00 0.00E+00
NITROTOLUENE, ©- * 0.00E+00 0.00E+00
oot * 0.00E+00 0.00E+00
MANGANESE * 0.00E+00 0©.00E+00
DIETHYL PHTHALATE * 0.00E+00 0.00E+00
VANADIUM, METALLIC * 0.00E+00 0.00E+00
OCTYL, PHTHALATE, D]-N- * 0.00E+00 0,00E+00
DIBUTYL PHTRALATE * 0.00E+00 O.00E+00
DICHLOROPROPANE, 1,2- NA NA
DICHLOROBENZENE, 1, é&- NA NA
TOTAL R1SK FACTOR 1.11E+05 1.00E+00

A-91



WORKSHEET W-4 RISK FACTORS & RELATIVE RISK by MEDIA - NC GROUP

uke INDICATES NO DATA. YNA® INDICATES NO TOXICITY VALUE.
CHEMNAME SITE: tds SUR_H20 RR
ARSENIC, INORGANIC 3.33e+02 6.126-01
NITRITE B8.69E+01 1.60E-01
TRINITROBENZENE, 1,3,5- 8.40E+01 1.58E-01
FLUORIDE 1.67€+01 3.08E-02
ANTIMONY {(METALLIC) 8.50E+00 1.58E-02
NICKEL CMETALLIC) 5.29e+00 9.72E-03
SILVER 4.00E+00 7,34E-03
CHROMIUM(CVI) 2.28E+00 4.19E-03
NITRATE 6.25E-01 1.15E-03
TRINITROPHENYLMETHYLNI TRAMINE 5.50E-01 1.03g-03
ZINC (METALLIC) 2.356-01 4.31E-04
BERYLLIUM 2.00E-01 3.&7E-04
BIS(2-ETHYLHEXYL)PHTHALATE 1.00E-01 1.84E-04
CHROMIUM(IIL) 1.146-02 2.09E-05
DICHLORQMETHANE * 0.00E+00 0,00£+00
ACETONE * 0.00E+00 0.00E+00
DICHLOROETHYLENE, 1,2-C- * 0.00E+00 0.00E+00
SELENIUM " 0.00E+00 0.00E+00

OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRA* (0.00€+00 0.00E+Q0

NITROBENZENE 0.00E+Q0 0.00E+00
BROMOD [ CHLOROME THANE 0.00E+00 0.00E+CO
BARIUM 0.00E+00 0.0O0E+00
OICHLOROETHYLEKE, 1,2-T- 0.00E+00 0.00£+00
NAPHTHALENE 0.00E+00 0.00E+00

0.00E+00 0.00E+00
0.00E+00 0.00E+00

DI1BROMOCHLOROMETHANE
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZIKE

CRESOL, ©O- 0.00E+00 0.00E+00
PENTACHLOROPHENQL 0.00E+00 0.00E+00
TOLUENE 0.00E+00 0.00E+0Q
ANTHRACENE 0.00E+00 0.00E+00
BENZYL ALCOHOL 0,00E+Q0 0.0CE+0D0
FLUORANTHENKE 0.00E+00 0.00E+Q0
PHENOL C.00E+00 0.00E+00

0.00E+00 0.00E+00
0.00E+00 0©.00E+00
0.00E+00 0.Q0E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.006+00 0.00E+00

CARBON TETRACHLORIDE
TRICHLORCETHANE, 1,1,2-
XYLENE, MiXTURE
DICHLORCETHYLENE, 1,1-
OICHLOROBEWZENE, 1,2-
DICHLORGETHANE, 1,1-
CYANIDE (CN-)

CHLORCBENZENE 0.00E+00 0.00E+00
TRINITROTOLUENE, 2,4,6- 0.00E+Q0 0.00E+00
CYCLOHEXANONE 0.GO0E+00 0.COE+00

0.00E+00 0.00E+00
0.00E+00 0.00E+(0
0.00E+00 0.00E+00
0.00E+00 0.00E+00Q
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

CHLOROPHENOL, 2-
TRICHLOROETHANE, 1,1,1%-
CADMIUM

METHYL ISOBUTYL KETONE
MERCURY, INGRGANIC
NITROTOLUENE, ©-
DINITROBENZENE, 1,3-

ooT 0.00E+Q0 0.00E+00
ETHYLBEMZENE 0.0CE+00 0.00€E+00
MANGANESE 0.00E+00 0.00E+00
BUTYL BENZYL PHTHLATE 0.00E+00 0.00E+00
DIETHYL PHTHALATE 0.00E+0C 0.00E+00
ACENAPHTHENE 0.00E+00 0.00E+00
VANADIUM, METALLIC 0.00E+Q0 0.00E+00
CHLOROFORM 0.00E+00 0,00E+00
OCTYL PHTHALATE, DI-N- 0.00E+00 0.00E+00
TETRACHLOROETHYLENE 0.00E+00 0.00E+CO
DIBUTYL PHTHALATE 0.C0E+00 0.00€+00
PYRENE 0.0CE+C0 0.00E+00
FLUORENE 0.00E+00 0.00E+00

URANIUM {SOLUBLE SALTS) 0.00E+00 0.00E+00

l..l’lll.ll..!!l“ll"‘.'il‘lI’.l""ll.lli"‘l!l

DICHLOROPROPANE, 1,2- NA NA
DICHLOROBENZENE, 1,4- NA NA
TOTAL RISK FACTOR 5.45+02 1.00E+00

A-92



WORKSHEET W-4 RISK FACTORS & RELATIVE RISK by MEDIA - NC GROUP
wwe [NDICATES NO DATA. ;| ¥NA™ INDICATES NG TOXICITY VALUE.

CHEMNAME SITE: tds SOIL RR

MERCURY, INORGANIC 2.88E+07 8.21E-01
CHROMIUM(YT) 5.30E+06 1.51E-01
ARSENIC, INORGANIC 6.00E+05 1.71E-02
CADMIUM 1.07E+05 3.05E-03
TRINITROBENZENE, 1,3,5- 4.S8E+04 1.31E-03
CHROMIUMCIIT) 2.65E+04 T.56E-04
DINITROBENZENE, 1,3- 2.52E+04 7.17E-04
NITRITE 2.36E+04 6.73E-04
SARIUM 2.296+04 6.52E-04
NITROBENZENE 1.83E+04 $.236-04
FLUORIDE 1.67E+04 4.75E-04
ZINC (METALLIC) 1.426+04 4.0SE-04
NICKEL (METALLIC) 1.248+04 3.52E-04
VANADIUM, METALLIC 1.176+06 3.338-04
TAINITROTOLUENE, 2,4,6- 1.006+04 2.84E-04
NITRATE 6.25E+03 1.78E-04
boT 5.226+03  1.49E-04
MANGANESE 3.456+03 9.84E-05
SILVER 2.70E+03  7.70E-05
HEXANYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE 1.59€+03 4.53€-05
NITROTOLUENE, O- 1.49E+03 4.25E-05
SERYLLIUM 1.26E+03 3,40E-05
CHLOROPHENOL, 2- 1.106+03 3.15€-05
NAPHTHALENE 1.04E+03 2.97E-05
TRINITROPHENYLMETHYLN I TRAMINE 1.00€+03 2.B5E-05
CHLOROFORM 4.53E+02 1.29E-05
FLUGRENE 3.086+02 B8.77E-06
ACENAPHTHENE 2.57E+02 7.32E-06
PYRENE 1.926+02 5.48E-06
PENTACHLOROPHENCL 1.B4E+02 5.25E-06
OCTYL PHTHALATE, DI-N- 9.85E+01 2.81E-06
OCTARYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRA  9.74E+01 2.78E-06
BIS(2-ETHYLHEXYL)PHTHALATE 7.906+01 2.25E-06
ACETONE &§.T2E+01 1.92E-06
DIETHYL PHTHALATE 2.50E+01 7.13€-07
ETHYLBENZENE 2.39E+01 6.82E-07
PHENOL 9.20E+00 2.62€-07
DIBUTYL PHTHALATE 7.00E+00 2.00E-07
TOLUENE 6.47E+00 1.85E-07
ANTHRACENE 4.50E+00 1.28e-07
BUTYL BENZYL PHTHLATE 1.98E+00 1.14E-07
01 CHLOROME THANE 1.57E+00 4.47€-08
XYLENE, MIXTURE 1.24E+00 3.52E-08
DICHLORCBENZENE, 1,2- 5.22E-01 1.49€-08
METHYL 1SOBUTYL KETONE 3.80E-01 1.08E-08
CARBON TETRACHLORIDE * 0.00E+00 0.00E+00

DiBROMOCHLOROMET HANE * 0,00E+00 O.00E+00
TRICHLOROETHANE, 1,1,1- * 0.00E+00 O0.00E+00
DICHLORCETHYLENE, 1,2-T- * 0.00E+00 0.00E+00
CHLOROBENZENE * 0,.00E+00 0.00E+00
BROMOD 1 CHLOROME THANE * 0.00E+00 0.00E+Q0
DICHLOROETHANE, 1,1~ * 0.00E+00 0.00E+00
TETRACHLOROETHYLENE * 0.00+00 0.00E+00
TRICHLORCETHANE, 1,1,2- * 0.00E+00 0.00E+00
SELENIUM * 0.00E+00 0.00E+00
BENZYL ALCOHOL * 0.00E+00 0.00E+00
DICHLORCETHYLENE, 1,2-C- * (.00E+00 O0.00E+Q0
CYCLOHEXANONE * (,00E+00 0.00E+00
ANTIMONY (METALLIC) * 0.00E+00 O.00E+00
DICHLOROETHYLENE, 1,1- * (.00E+00 0.00E+00
URANIUM (SOLUBLE SALTS) * 0,.00E+00 0.00E+00
CRESOL, O- * 0.00E+Q00 0.00E+00
FLUORANTHENE * (0.00E+00 0.00E+00
CYANIDE (CN-) * 0.00E+00 0.00E+00Q
DICHLOROPROPANE, 1,2 . NA NA
DICHLOROBENZENE, 1,4- NA NA
TOTAL RISK FACTOR 3.51E+07 1.00E+Q0

A-93



WORKSHEET W-4 RISK FACTORS & RELATIVE RISK by MEDIA - NC GROUP

whn INDICATES NO DATA. WNA® INDICATES MO TOXICITY VALUE.
CHEMNANME SITE: tds SEDIM RR
ARSENIC, INGRGANIC 9.196+04 5.15E-01
CHROMIUM(VI ) . 5.206+04 2.91E-0"
MERCURY, INORGANIC 1.55E+04 8.69E-02
SELENIUM 7.83E+03 4.42E-02
CADMIUM 4.42E+03 3.60E-02
ZINC (METALLIC) 1.65E+03 9.22E-03
NICKEL {METALLIC) 1.29E+03 7.22€-03
FLUORIDE 1.286+03 7.16E-03
CHROMIUNCIII) 2.60E+02 1.46E-03
SILVER 1.81E+02 1.02E-03
BERYLLIUM 9.22E+01 S5.17E-04
ACETONE 0.00E+00 0.00E+00
ANTHRACENE 0.00E+00 0.00E+00
NITROBENZENE 0.00E+00 0.00E+00

0.00E+00 0.00E+00
0.00E+Q00 0.00£+00

BUTYL BENZYL PHTHLATE
TRINITROTOLUENE, 2,4,6~

DI CHLOROMETHANE 0.00E+00 0.00E+00
DDT 0.00E+00 0.00£+00
XYLENE, MIXTURE 0.00E+00 0.00E+00
BARIUM 0.00E+00 0.00E+00

0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 Q.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

DICHLOROBENZENE, 1,2-
NITROTOLUENE, O-

METHYL ISOBUTYL KETONE
CHLOROPHENOL, 2-

CARBON TETRACHLORIDE
TRINITROPHENYLMETHYLNITRAMINE

D 1BROMOCHLOROMETHANE 0.00e+00 0.00E+00
FLUORENE 0.00E+00 0.00E+00
TRICHLORQETHANE, 1,1,1- 0.0CE+00 0.00E+00
PYRENE 0.00E+00 0.0CE+00

0.00E+00 0.00E+00
0.00E+00 0.00E+0Q0

DICHLOROETHYLENE, 1,2-T-
OCTYL PHTHALATE, DI-N-

CHLOROBENZEKE 0.00E+Q0 0.00E+00
BIS(2-ETHYLHEXYL)PHTHALATE 0.00E+00 0.00E+00
BROMOD I CHLOROMETHANE 0.00E+00 0.00E+00

0.00E+00 0.00E+00
0.00E+00 0.00E+0D

DIETHYL PHTHALATE
DICHLOROETHANE, 1,1-

PHENOL 0.00E+00 0.00E+00
TETRACHLORQETHYLENE 0.00E+00 0.00E+Q0
TOLUENE 0.005+00 0.00E+Q0
TRICHLOROETHANE, 1,1,2- 0.00E+00 0.00E+00
RITRATE 0.00E+00 0.00E+00

0.00E+00 0.00E+0C
0.00E+00 0.00E+00
0.00E+00 0.0QE+Q0

TRINITROBENZENE, 1,3,5-
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE
BENZYL ALCOHOL

LA IR B B BN 2N BN N BN B A 2 N B I N I R B NN AN N NN R NE NN NN NN N N N R R )

NAPHTHALENE 0.00E+00 0.00E+00Q
DICHLOROETHYLENE, 1,2-C- 0.00E+00 0.00E+00
ACENAPHTHENE 0.00E+00 0,00E+00
CYCLOWEXANONE 0.00E+00 0.00E+00

OCTAKYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRA* 0.00E+00 0.00E+00

DINITROBENZENE, 1,3- 0.00E+Q0 0.00E+00

ANTIMONY (METALLIC) * 0.00e+00 0.00E+00
ETHYLBENZENE * 0.00E+00 0.00E+00
DICHLOROETHYLENE, 1,1- * 0.00e+00 0.00E+00
VANADIUM, METALLIC * 0.00E+00 0.00E+00
URANIUM (SOLUBLE SALTS) * 0.C0E+00 0.00E+Q0
NITRITE * 0.00E+00 0.00E+00
CRESOL, O- * 0.00E+00 0.00E+00
PENTACHLOROPHENOL * 0.00e+00 0.00£+00
FLUORANTHENE * 0.00E+00 0.00E+00
DIBUTYL PHTHALATE * 0.00E+00 0.00E+Q0
CYANIDE (CN-) * 0.00E+00 0.00E+00
CHLOROFORM * 0.C0E+Q0 0.00E+00
MANGANESE * 0.00E+00 0.00E+00
w
DICHLOROPROPANE, 1,2- - NA NA
DICHLOROBENZENE, 1,4- . NA NA
TOTAL RISK FACTOR 1.78E+405 1.00E+00
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WORKSHEET W-6

WwH INDICATES NO DATA.

CHEMNAME SITE: tds
ACENAPHTHENE

ACETONE

ANTHRACENE

ANTIMONY (METALLIC)
ARSENIC, INORGANIC
BARIUM

BENZYL ALCOHOL
8ERYLLIUM

B1S(2-ETHYLHEXYL)PHTHALATE

BROMOO 1 CHLOROMETHANE
BUTYL BENZYL PHTHLATE
CADMIUM

CARBON TETRACKLORIDE
CHLOROBENZENE
CHLOROFORM
CHLOROPHEWCL, 2-
CHROMIUMCITI)
CHROMIUM{YI)

CRESOL, O-

CYANIDE (CN-)
CYCLOHEXANONE

AanT
Ul

0 1 BROMOCHLOROMETHANE
DIBUTYL PHTHALATE

0 1CHLOROBENZENE, 1,2-
DICHLOROBENZENE, 1,4-
DICHLORCETHANE, 1,3~
DICHLOROETHYLENE, 1,1-
DICHLOROETHYLENE, 1,2-C-
O1CHLOROETHYLENE, 1,2-T-
0 1CHLOROMETHANE
DICHLOROPROPANE, 1,2~
DIETHYL PHTHALATE
DINITROBENZENE, 1,3-
ETHYLBENZENE
FLUGRANTHENE

FLUGRENE

FLUGRIDE

HEXAHYDRO-1,3,5-TRINITRO=1,3,5-TRIA

MANGANESE

MERCURY, INORGANIC
METHYL 1SOBUTYL KETONE
NAPHTHALENE

NICKEL (METALLIC)
NITRATE

NITRITE

NITROBENZENE
NITROTOLUENE, O-

OCTARYGRO-1,3,5,7-TETRANITRO-1,3,5,
L]

OCTYL PHTHALATE, DI-N-
PENTACHLOROPHENQL
PHENOL

avarCuE
Finane

SELENIUM
STLVER
TETRACKLOROETHYLENE
TOLUENE
TRICHLOROETHANE, 1,1,1-
TRICHLOROETHANE, 1,1,2-
TRINITROBENZENE, 1,3,5-

TRINITROPHENYLMETHYLNITRAMINE

TRINITROTOLUENE, 2,4,5-
URANIUM (SOLUBLE SALTS)
VANADIUM, METALLIC
XYLENE, MIXTURE

ZINC (METALLIC)

GND_H20
RR

1.126-04
2.70E-05
2.62E-05

2REREobE
SERRASRRRRRASRS

mmmr:ummm

LETRIBE

2.61E-06
1.30E-06
1.07E-05

NA
0.0CE+00
8.54E-04
7.89E-06
1.74E-05
2.70E-04
1.50€-02
4,.73E-05
0.00E+00
2.70E-05
0.00E+Q0
8.34E-04
7.92€-05
2.25e-04

-88E-05

&
0
2
0
2
[
3
3.59E-04
1
5
8
1
4
1
1
5

-;‘-
o
m
]
(=3
N
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RANK & RELATIVE RISK by MEDIA - NC GROUP
'NA" INDICATES NO TOXICITY VALUE.

SUR_H20

RANK RR

22 * 0.00E+00
41 * 0.00E+00
29 * 0.00E+00
6 1.56E-02

1 6.12E-01
21 * 0.00E+00
49 * 0.00E+00

3 3.67E-04
16 1.848-04
44 * 0.00E+00
40 * 0.00E+00
12 * 0.00E+00
10 * 0.00E+00
54 * 0_00E+00
30 * 0.00E+00
20 * 0.00E+00
33 2.09E-05
S 4.196-03
47 * 0.00E+00
39 * 0.00E+00
55 * 0,00E+00
* 0.00E+00

46 * 0.00E+00
* 0.00E+00

* 0.00£+00

HA * NA
53 * 0.00£+00
52 * 0.00E+00
42 * 0.00E+00
45 * 0.00E+00
34 * 0.00E+00
NA * NA
* 0.00E+00

11 * 0.00E+00
36 * 0.005+00
31 * 0.00E+00
18 * 0.00E+00
3 3.06E-02
25 * 0.00E+00
* 0.00E+00

28 * 0.00E+00
* 0.00E+00

13 * 0.00E+00
2, 9.726-03
19 1.156-03
9  1.608-01
14 * 0.00€+00
* 0,00£+00

43 * 0.00E+00
* 0.00E+00
27 * 0.00E+00
50 * 0.00E+00
26 * 0.00E+00
17 * 0.00E+00
7 7.34€-03
38 * 0.00E+00
48 * 0.00E+00
56 * 0.00E+00
51 * 0008400
8 1.586-01
32 1.03€-03
15 * 0.00E+00
2 * 0.00E+00
* 0.00E+00

35 * 0.00£+00
4 6.39E-04
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NA
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SOIL
RR

7.32E-06
1.92E-06
1.28E-07
0.00E+00
1.71E-02
&8.52E-04
0.00E+00
3.60E-05
2.25E-06
0.00E+00
1.14E-07
3.05€-03
0.00E+00
0.00E+00
1.29€-05
3.158-05
7.56E-04
1.51E-01
0.00E+00
0.00E+00
0.00E+00
1.45E-04
0.00E+00
2.00E-07
1.49E-08

NA
0.00E+00
0.00E+00
0.00E+00
0.00E+00
4.4TE-08

NA
7.13E-07
7.17E-04
6.82E-07
0.00E+00
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28 * 0.00E+00
34 * 0.00E+00
40 * 0.00E+00

* 0.00E+00

3 S5.15e-01
9 * 0.00E+00
* 0.00E+Q00

22 5.17e-04
33 * 0,00E+00
* 0.00E+0C

41 * 0.00E+00
4 3.560E-02
* 0.00E+00Q

* 0.00E+00

26 * 0.00E+Q0
23 * 0.00E+C0
6 1,46E-03
2 2.91E-01
* 0,00E+00

* 0.00E+00

* 0.00E+00

17 = 0.00E+00
* 0.00E+00Q

38 * 0.00E+00
44 * 0.00E+Q00
NA * NA
* 0.00E+00

* 0, 00E+00

* 0.00E+00

* 0.00E+00

42 * 0.00E+00
NA * NA
35 * 0.00E+00
7 * 0.00E+00
36 * 0.00E+00
* 0,00E+00
27 * 0.00E+00
11 7.16E-03

20 * 0.00E+00
18 * 0.00e+00

1 8.49g-02
45 * 0.00E+00
24 * 0.00E+Q0

13 7.22E-03
16 * 0,.00E+00
& * 0.00E+00
10 * 0.00E+00
21 * 0.00E+00
32 * 0.00E+00
31 * 0,006+00
30 * 0.00e+00
37 * 0.00E+00
2% = 0.00E+G0
4.42E-02

19  1.02E-03
* 0.00E+00

39 * 0.00E+00
* 0.00E+00

* §.00E+C0

S * 0.00E+00
25 * 0.00E+00
15 * 0.00E+00
* 0.00E+00

14 * 0.00E+00
&3 * 0.00E+00
12 9.226-03
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APPENDIX B

SUMMARY RESULTS OF USRADS GEOPHYSICAL SURVEYS
(excluding individual track maps)






1.0 INTRODUCTION

EODT Services, Inc. (EODT-S) of Oak Ridge, Tennessee, conducted geophysical surveys for
the RI at TEAD-N from an 18 1992 throneh Time 1 1009 The surveys were pUI.I.Ul.ul.ed

- mid R 7 AaalraAa arv ANFy AL Ay WAILSMEAL S Alw Sy LS T

using an Ultrasonic Ranging and Data System (USRADS). A total of 65 surveys were
conducted in four areas of TEAD-N, and this appendix provides a summary of the results.
It, also, provides maps showing the survey coverage and maps that document the anomalies

" " tAAAd
detected. Raw data, in the form of individual "track maps,” are not provided.

2.0 DESCRIPTIONS OF THE SURVEY SITES

The following subsections describe the four areas under the RI that were known or suspected
to contain former trenches and pits and where geophysical surveys were conducted.

2.1 OLD BURN AREA (Site 6)

The Old Burn Area was used for the testing of HC-filled munitions, fuses, and propellants
until the early 1970s. A revetment area is located in the eastern portion of the site, and
historical aerial photographs indicate several trenches were present within this revetment.
The remainder of the Old Burn Area consists of a large field approximately 1/4 mile by 1/2
mile in size. The field gently slopes from south to north and contains disturbed areas
believed to be former trench areas that have been graded over. The field was used for the
surface burning of wooden boxes and crates and some explosives testing. Scrap metal,
detonators, expended smoke grenades, and charred wood were items observed on the ground
surface. Geophysical surveys were conducted during a previous investigation by Weston

(1990) at the Old Burn Area. These surveys covered approximately two-thirds of the Old
Burn Area according to historical aerial photographs of former trench areas.

The USRADS surveys conducted during the current RI covered the entire Old Burn Area in
order to further define the locations of former trenches. The surveys were conducted on a
200-by-200-foot grid over an area extending 1,000 feet north-south by 2,200 feet east-west.

2.2 OLD BURN STAGING AREA (Site 36)

The Old Burn Staging Area, located just north of the Old Burn Area, was a former gravel pit
used for the temporary storage of materials to be burned in the Old Burn Area. On the basis
of historical aerial photographs, it was believed that trenching in the pit may have occurred
and that dark areas within the pit may have been related to standing liquid. During a site
visit in October 1991, several dark areas within the pit were observed that appeared to be
related to surface burning within the pit. There was no surface evidence of previous
trenching within the pit. To the north of the pit there was surface evidence of burning
activities (i.e., charred wood and metal).
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USRADS surveys were conducted within the pit and in an area to the north of the pit where
evidence of burning activities was observed. The entire pit area and an area to the north of
the pit were surveyed to determine whether any buried materials in trenches or pits are
present at the Old Burn Staging Area. :

2.3 CHEMICAL RANGE (Site 7)

The Chemical Range, located in the southwestern portion of the ordnance area, was used for
the testing and disposal of munitions, including CS grenades, flares, smoke pots, projectiles,
and incendiary items such as bombs, pouch and document destroyers, and flame thrower
igniters. Prior to 1991, there were two open trenches where spent munitions were placed.
In 1991, these trenches were filled with soil and the surface was graded. In addition to the
two former trenches, a geophysical survey by Weston (1990) indicated a possible third
trench at the site.

An USRADS was conducted at the Chemical Range to locate the two known trenches and to
attempt to verify the location of the possible third trench. A 20-by-20-foot grid was
established over a 200-by-240-foot area.

2.4 AED TEST RANGE (Site 40)

The AED Test Range consists of cility that has been active since the 1950s for the
testing of munitions, rocket engines, and bombs. The facility contains six revetments, a drop
tower, and an area of trenches and bomb craters. Because of the various testing activities
that were performed in the area, it was suspected that buried materials were present in
former trenches and pits at the AED Test Range.
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USRADS surveys were conducted within each revetment area at the AED Test Range to
determine if buried materials are present.

3.0 USRADS DESCRIPTION AND SURVEY METHODOLOGY
The USRADS used for the RI at TEAD-N utilized a Model EM-31 ground conductivity
meter, which was interfaced to the USRADS for the detection and mapping of ground
conductivity.
3.1 EM-31 GROUND CONDUCTIVITY METER
The EM-31 measures an induced magnetic field in two components. The first is the
quadrature-phase component which provides the ground conductivity measurement. The

second is the in phase component used primarily in the EM-31 for calibration purposes.
Measurement of the ground resistivity is recorded in ohm-centimeters.
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The EM-31 has a transmitter coil located at one end of the instrument, which induces
circular eddy current loops in the earth. Under certain conditions fulfilled in the design of
the EM-31, the magnitude of any one of these current loops is directly proportional to the
terrain conductivity in the vicinity of that loop. Each one of the current loops generates a
magnetic field that is proportional to the value of the current flowing within that loop. A
part of the magnetic field from each loop is intercepted by the receiver coil in the other end
of the EM-31 and results in an input voltage which is therefore linearly related to the terrain
conductw:tv This output signal has been interfaced to the USRADS so that the changes can

be correlated to an X,Y locatlon.

3.2 BASIC METHODOLOGY

The USRADS emits a unique ultrasonic signal from the surveyor’s data pack each second.
At precisely the same instant, an RF transmission is sent to the computer system located in a

field van. Since RF transmissions travel at essentially the speed of light, it can be

considered instantaneous when compared to the speed of sound. This RF transmission from
the data pack to the computer is used to indicate the start time for the ultrasonic signal.
Stationary receivers are placed throughout the area being surveyed. These receivers contain

1 1 it 153 tots 1 h 134
both an ultrasonic receiver and an RF transmitter. If a stationary receiver hears a valid

ultrasonic signal, it transmits, via the RF link between the receiver and the computer, a
signal indicating that the signal has been received. When the computer receives this signal,
it uses it as the stop signal for that particular receiver. In this manner, the time required for
the sound to travel from the data pack to a particular receiver location is recorded. As each
receiver responds to the ultrasonic signal, corresponding stop signals are sent and the
distance is calculated. From this information, the location of the surveyor is established each

second.

To accomplish the necessary correlation between the surveyor’s location and the
magnetometer, the RF start signal is encoded with the data collected during the previous
second. As the position is determined each second by the computer, a dot is plotted on the
computer screen in relation to the receivers that have been placed within the survey grid.

The data collected for the second are displayed at the bottom of the computer screen to
provide visual feedback as to the data integrity. The plotted position remains on the
computer screen while the status line containing the actual data values is updated each second
to conserve screen space for plotting the surveyor’s track map. At any time during the
survey, the surveyor may look at the track map to determine if there are any areas that have
been missed and, if so, if additional data can be collected for those areas. Therefore, the
surveyor can concentrate on obtaining full coverage of the survey grid in a minimum amount
Of fue.

When adequate data have been collected to characterize the survey grid, the survey can be
terminated and the data analyzed. The surveyor can analyze the data using a variety of
methods to review the survey coverage and identify anomalies or other areas of interest.

In accordance with the Final Field Sampling Plan (Volume II) for the RI at TEAD-N, a
"Modified Remediation Protocol” was utilized during the survey. This protocol is an
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assessment of an area utilizing 50-, 20-, and 10-foot sweep lanes. Two passes over the same
area (cross hatch) were made. This protocol resulted in better documentation of the location
of subsurface anomalies versus conventional geophysical surveying methods.

4.0 INTERPRETATION OF SURVEY RESULTS

EODT Services, Inc., provided a graphic presentation of the data in the form of “track
maps” and composite anomaly maps. An example of a track map is provided in Figure B-1.
The track map is a two-dimensional plot with multi-level color contours plotted above the
plot of the survey lines to show the magnitude of the anomaly at any given point along each
survey line. A track map was produced for each survey grid. The magnitude of the
anomaly is expressed according to the following color key:

SIGNAL LEVEL(ohm/cm) COLOR
0-5 GREEN
5-10 BLUE
10-15 MAGENTA
15-20 YELLOW
20-UP RED

As shown on Figure B-1, the plots were created so that the higher the measurement, the
greater the color intensity. When an anomaly appeared on the computer screen, the surveyor
was directed to criss cross the anomaly area for better definition. This allowed immediate
definition of specific target areas.

An anomaly map was prepared by combining the data from each individual survey grid track
map. The anomaly map was prepared using the same color key as above with color intensity
increasing with the increasing magnitude of the anomaly.

5.0 RESULTS

5.1 Old Burn Area (Site 6)

Figure B-2 shows the geophysical survey grid established for the Old Burn Area. This grid
was established to cover the entire Old Burn Area as delineated from previous investigations
and historical aerial photographs. The survey grid was established on a 200-by-200-foot grid
spacing using lathe stakes and flagging. The overall grid was 1,000 feet north-south and
2,200 feet east-west, For entry into the computer database, each grid was given an
alphanumeric identification number.

Figure B-3 provides the combined results of the individual track maps in the form of a color
contour map. Several target areas for buried materials were identified from the map. The
majority of the anomalies are located in or near the revetment area. The anomalies in this
area correspond well with disturbed areas identified by historical aerial photographs. Four of
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the anomalies were selected for test sampling and analysis. Anomalies associated with grids
E-7 and E-8, D-8, D-9, and A-8 were selected for sampling and analysis (see Figures B-2
and B-3). An anomaly located in grid B-3 was selected for an exploratory test pit (no
samples collected).

5.2 OLD BURN STAGING AREA (Site 35)

The gravel pit at the Old Burn Staging Area was surveyed to determine if any buried
materials or evidence of former trenching was present. Figure B-4 shows the combined
results of a geophysical survey conducted within the pit. The survey was conducted on a 20-
foot survey grid. The results of the survey indicated no buried materials are present at the
Old Burn Staging Area.

5.3 CHEMICAL RANGE (Site 7)

A 200-by-260-foot grid was established at the Chemical Range (Site 7). The survey was
conducted on a 20-foot grid spacing and covered the area of the two former trenches and the
suspected trench area previously identified by Weston (1990). The concrete building
foundation is located in the southeastern portion of the survey area (Figure B-5). A strong
anomaly located to the west of the building foundation was identified (Figure B-6). This
anomaly supported the previous anomaly identified by Weston (1990). Less distinct
geophysical anomalies are located to the north of the building foundation in the area of the
former open trenches (Figure B-6). The three most prominent anomalies were selected for
test pit sampling and analysis.

5.4 AED TEST RANGE (Site 40)

Figure B-7 shows the locations of revetments at the AED Test Range where geophysical
surveys were conducted. These revetments, for the purpose of the surveys, were labeled
revetments 1 through 6. Each of the surveys within revetments was conducted using a 20-
foot grid spacing. Figure B-8 shows the combined data for revetment 1, which contains a
drop tower. Because of an abundance of surface debris, the geophysical survey was
somewhat ineffective. As a result, no specific target areas were identified. Figure B-9
shows the results of the geophysical survey for revetment 2. Although a very small anomaly
is present, there was no indication of significant buried materials being present in this
revetment. Revetment 3 (Figure B-10) contained an abundant amount of surface debris,
including a concrete pad and wooden boxes containing empty canisters. No significant
subsurface anomalies were identified within this revetment. Figure B-11 shows the results
for revetment 4. Revetment 4 contained a large amount of surface debris, including large
bomb casings. The blank area within Figure B-11 represents the area of surface debris.
Because of the large amount of surface debris, the geophysical survey at this location was
difficult to interpret. Results for revetment 5 are shown on Figure B-12. One target area for
buried debris was identified by the geophysical survey. On the basis of this anomaly, a test
pit for sampling and analysis was located in this revetment. Figure B-13 shows the results
for revetment 6. One target area was identified by the survey in this revetment. On the
basis of this target, a test pit for sampling and analysis was located within this anomaly.
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Figure B-3. Geophysical Survey Anomaly Map for the Old Burn Area (Site 6)
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TEST PIT RECORD
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\*H,T/ LL* ‘*/$ A OHS -192!- 3¢ 2 9L
- Coll B~
¢ 213 sie <] [
& tou O % -
- - OBD-‘#_ ~-301
) "
\ j \AII j
: i
' b
\ /CBP-‘?.‘.I-.Soa /
\ \B ‘* P
O8P-fi2-Jo3 /r
/]
\\Qa )/
IS S 2FRE R
SCALE 1" =_ Y0 FT (Herizantal)
DEPTH (FT.J "= 4.0 1 (Vertical ) SAMPLES OBTAINED:
No Depth  Jal. Ser] 0. 3. W]
NOTES: _ ‘ AR RN PPM
AT) PMastly silt, Same finc Sand, a few S |Soripee 3677 Negats
"y ed pebhles 52 | fosr  POofA Leatee
S . - $-3 | slorce  PH7% Meanle
VB') Ptastly silt, Some Lie. Sand, Same S| 7cor  POof | Degatis |
4992 55 | faofr  PReS?| Wt
5-6 _
N lost fa . ‘o f‘ -t S-7
Aa;; pDebblec Ca tmal Cobble 5-8
?cau/f
t o _was REFERENCE: &Field Book, Pg..35,3G
S w_ M tet pit . —
sea— B chments_!_
SIGNA
TEST PIT PROFILE RECORD

1682FRo1. DoN REMEDIAL INVESTIGATION FIELD SAMPLING PLAN
TOOELE ARMY DEPOT, NORTH AREA
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TEST PIT RECORD
Areg View of Tesl Pi1-_CRS-92-101 &(CRT-92-(0tPhre/of Page /. of L

SITE Chewncal Rawe  Sit 1o /Swmu *7
TESTPIT __# CR L DATE _&-2/~ TIME_Qfm_/zc.r_ END /200 Anrs
COORDINATES : ( El GRID ELEMENT__SQft X So+ft

SKETCH MAP OF TEST PIT SITE

Souts Bouw HOW SURFACE WONTORING RESULTS) o
oot sl Rt CREW MEMBERS:

Ll wnl Feind T v > 3] o —1 X »
v | g e
/] %: 1.'@9.,5!::;3_ Meteait
7 // 2. Dense Dunham
// 3. Kmst Hamme -
A I o ‘
W / | 2 4. ®.3J S;_w‘H-\
N : _
, 5 \\ . |5. -Sydney ?odger-s
SN L .
208t \ 6. Micheat Smg»hﬂ-}
f';l arrer . - ‘ . ; '
S:: e f["" Tgé'; trededs MOR4 MONITOR EQUIPMENT: B
pm: wIho) | PI Meter N -
:"5’_*,:3:_3;’5’,:‘ | Explosive Gas _N.
’ SCALE 1" =_ 200&t. FT, | 3;:' b Oxygen (I C:_)
”OTES:G) Ghrike of Hae treach®CR I 10 NNOE Other ‘
: ) St wd
deptty, T4: Coordingiao are +t;d 1y the pewiew paw;t
of to o - : Photographs Roll kBl #*3

—25am) (£ 279, 248D .
(3 the Outer pemmeter o 200£+ X 2dof Cordoned ¢ | Exposure lo 1, 12,43

o "l'ev-

—Avexy, Wor beew Suwyeyed by aw USBADS Tegws

E

Fine G\mnd__&inl.

We » ded
Ohte « Qacdzite,

ﬂ*x?‘:ﬂ X = Borned Debpig

EG

'}

|

TEST PIT PLAN RECORD
REMEDIAL INVESTIGATION FIELD SAMPLING PLAN
TOOELE ARMY DEPOT, NORTH AREA
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TEST PIT RECORD

Profile Along Test Pit-Cl. gz -wor & CRT-22-p/firesoy Pagea2 of 2
SITE Chemecad Rampe Site /SWMU *7
TEST PIT _CR2 %/ DATE _&6~2/-92  TIME Q820 hng = END 4200 hins
COORDINATES LI () 4 ¢P3,3Co m) (€279, 2¢8m)  GRID ELEMENT_XP oAt X JoRk

SKETCH OF TEST PIT CROSS SECTION

{SHOW SURFACE WONITORING RESULTS)
* - -
N ll1£ 1;‘5 e
@ el
TEPVm.. 3-5“- I
L pi ) 24T
Grovnd Level A CRE- f2 1o}
“Tep Seil, i?' ;
o A CRT 92104 | X
T =Xl %
N N A~ W T /
= Iy _ T //
SMerm-9%-10la, //
//
+ Crt-92-ll3| 4
v
e ~qadloft
SCALE 1" =__ 4o  FT
DEPTH (FT.) SAMPLES OBTAINED: —
. . . Depth ot, Ser| H). oPN0A./
NOTES: () _Pot whens Cogndiys be fmthe pir No. | ¢v ) 0, PPM
and "'H\s Eihﬂlﬁ mevrs '{'.lktv\ 'FNM' - S-1 SW“'ML ﬂ’j:g-f:: Nl&itl!.&_
utm: (| - lfé—‘-’»?@z#?m\ : 'S2 | Ao "ol | Meyatiue
Burned -y miti QNuf‘n:n 5~3 5.0 (.‘.R;'g-z?&-—%_
of burned Conbamers ot in#n.m_a Unmu sS4 7< S| absatiue
. -give 'HM::. .Smgkl_£1&5h ﬁ [rip £laves 5-3 Vi X “17:-52' Aty ue
“A”_Top Sal = Coleavaaus shyhby pebbls VFG Sand 5-6
_&H.k_mﬂ-'\" o-45%% Quariy € e S-7
5-to% Blk Mt Lo S-8
‘ Color ! 1OYR &4 YuwBambmte Light Yo llnish Bru
Qo :‘5. S 14 Ee S‘ Shet E
M‘Mﬂmmam_ REFERENCE: 3Fieid Book, Pg. 35,36
S-19% BI& hﬂ.ltm'i:ls Li {0‘{25& ycudaw% BWuﬂ\
"CY Sm Cobble to Lye Rbble gawer Samdy Ginpver f——%";’;ﬂi’s —
Clast: WR Quardsrhe F0-1%, LR Bux Mesthe Ls S HETGNATURES e 2 iﬁ%‘ /
SOl Savd 2 UF gramed Cal Castorn
LS. b L 53 Bl TEST PIT PROFILE RECORD
ot 4o-4matp+;4.ﬂ s-to%s 81k mentHREMEDIAL INVESTIGATION FIELD SAMPLING PLAN
STt = Caloarcous FG Sewd . TOOELE ARMY DEPOT, NORTH AREA
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TEST PIT RECQRD

Areg View of Test Pil-maaiﬂ_ﬂﬁw Page /_ of 2
SITF clnﬂmuﬁnl R‘AMA- S‘f-a/c.\..)mu ﬂ"-’

[0 Rl

TEST PIT 2 a2 ° DATE _&-2/-9.2 INE __ /230 hnc END _f&3T4es
COORDINATES LIMONY, 43,249 E379, 32/m ) ~  GRIDEFLEMENT _S02£¢ X S50£+
SKETCH MAP OF TEST PIT SITE
Soutu Bomian, [, (SHOF SURFACE MONITORING RESULT S
X e X == [ —— ¥ » ™ g" x__t CREW MEMBERS:
/ﬁ SH ' 1. rDoua las D Metea i~
/ / 2. Dems'e_ Deow hawa
/ // “Thendh ’Aael .
// | 3 3. Kasfwo Harms
v ¥V g |z 4. RI. Smitu
Ly 4 f
~ y
; 5. SyJacq .R:Jaﬂ-s
2::-.»;-: §. Micheat .Smewhv\'S
Sactian Cormur ¢ MONITOR EQUIPMENT:
of 8y < :)‘
: WIND) 2 PI Meier N
:"éi‘;:!'::s? Explosive Gas N
J - Avail. QOxygen N
SCALE 1" = __l0o#t, FT. ovA 9 Y D
”aTESl( E ! Z&ntﬁ gé& J*’fé—b beév‘u-u Fid U’ & Oiher .
[ . e AL P4 X350 X (O eep
oo e s & P
- - ' . Photographs, Roll_&&
reslal =ad
:Vemy Flue @ xposure
MGz Mediva Qratned
. W@ 2 C.ng! &ugdtl
Cr.fc. L] Ql( L2 reoud
SA » _ Suh Auqbf‘!&
FG = F-;n‘o ?’ha.v\.;é
ble~  bl{gele .

TEST PIT PLAN RECORD
REMEDIAL INVESTIGATION FIELD SAMPLING PLAN
TOOELE ARMY DEPOT, NORTH AREA
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TEST PIT RECORD

Profile Along Test Pit~CRs-92-20/ $CRT-Fa-20/ firv 204

Lt olf/

SITE Lol ®7

TEST PIT _*CR .2
COORDINATES 7M1

SKETCH OF TEST PIT CROSS SECT
{SHOW SURFACE HOHH'ORIHG RESULT S)

£,
ION

GRID ELEMENT

DATE o =2/=F2. . TIME L2304ar  END Lb30 bimy
Lok X [ oglr

1 <= [Rda =9

[+

Top \ne. w

G-'ouql SJ"%‘ j

TA” JX

’L L ce

D/

L B i
-
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»
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%
-
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23 K=

W)

A
]
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2d

SCALE 1" =___#0 _ FT.

DEPTH (FT.) S

AMPLE

S OBTAINED:

No.

Cepth
(f1.)

NDTES.MMM.;M
Shg “I ﬂ!:g& 92-3201 ; ‘:g; 32201 +hre 204

S-1

§-2

3o

ék:fﬂﬂl:._z,

Gu+s=MdG &h (qg.-ag 33‘1&”?{.‘3’53&&. 4L

S-3

5.5

W&c:MﬁVFG' Saad

7S

5-5

/a.g

Colov= 1O0YR /4 =L13hf- ﬁlhm

‘8" drey

?g-?!“r‘ I-UR u--‘i, te.

Le
Maha_ﬁﬂs+5a;uL_sﬂuL

Colar _toyp 5/ut Ye”olﬂ_}fA_B__ﬂ
) ) 3 .

-~ 2
v

g&h&. VEG IQMﬂn SA SMJ

Cobyrt 1OYR S/t ellow sh Broum

o 2
’(2 SMJ“ Mmed leg ﬁbbk_ 5:2;&
Cl E 'Qa-‘h . uﬁ QraiMyte

$icz Lle

Sand:! g:ajgmsu.s FG_SA Saud

1682FROY , DGN
Colur: 10YR 5/« Yetfoursh, REMEDIAL

REFERENCE:"3Fie1d Book, Pg. 3%
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PROFILE RECORD
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TEST PIT_RECORD
Areo View of Tesl Pit-C&-92-30) {C@r-52-30Thn3 page [ of 2.
SITE Ghemcat Fange Site/Seme™7

TEST PIT _*CR 3 DATE & -R3-%a  TIME _foo  Fing  END QFFokns

COORDINATES UTM(NY, 423 2/ m)(€ 39, 22¢m)  GRID ELEMENT _J3DEA XSOC 7

SKETCH MAP OF TEST PIT SITE

Souts Bacvian, FSHH SURFACE_MONITORING RESULTS) o
-/ B[ 1. Egla T Mekeale
/ L]
7 ,/ P ][] Trpmey e f2.. Dentse Dunkan-.
/ RQ3 ¥y " |
4 b [k [FTRmET s
\J/ ,/ | 2 4. ___P._T. Suartia
N J
.n°‘ 5. SVJ ney Eodﬁthr
Zhm : le., mMichral Swncvvfmc\
Section Corner . '
ot mpy < | MONITOR EQUIPMENT:
L WIND) ' S| PI Meter - N
z'ls.'_l‘rgi.::si: | Explosive Geas_ N
' SCALE 1" =_ 2008, FT, At Oxygen éh)b
NOTES: (D) Strike heawise for Frencis ®€R3 s Nowh 7° fast | Other '
L ; [ S+ adHa X
| + d . > B Y & o
the _eemben £ . Photographs, Rell &/ (@D
Yo pe ” .
was s Obgen ; 2 Exposure &4
o ' he ' y
s " Suv-u.t‘.leq! lﬂ-_; Qe
DIRADPS e nwm i
VFG \JERw Fiue anm;mi
N v
V) Som al!
Sl tlell younded
SA _»  Subusiuler
USPADS ¢ UHW&M Data Syclewn

TEST PIT PLAN RECORD

REMEDIAL INVESTIGATION FIELD SAMPLING PLAN
TOOELE ARMY DEPOT, NORTH AREA

1682FRO1 . DGN
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TEST PIT RECORD
Profile Along Test. PI/I-C’R—"?Q =301t CRT-92-30/Yhre 34 _ page 2 o1 2.

SITE s.m my I
TEST PIT_* Cp 3 DATE £-23-72  TIME _OR20 Ans  END O30 dins
COORDINATES GRID ELEMENT__ Lo €4 X [lafk

SKETCH OF TEST PIT CROSS SECTION

(SHOW SURFACE MONITORING RESULTS)
2 a_uJIa k74 e ‘ T
Top Vied %/‘D AKc+
)| 20.b £ RIY
Grram & R P CRS~-Rat3q! 4
AV ;
X —|CRr-42 430} /
\\A” XMU +W¢ Lﬂﬂﬂ; 3 J(//CQT-‘?J-3OL
’T Ty /
N 3% — CRT'193}-393 /
///
\%¥
N cpr-padaek
—— 4
" = <]
SeALE }FT_)——%—FT' SAMPLES OBTAINED:
' ) Depth nt, Ser] HD. SPL
MES:MMMM No. u?_) 0, PPMLVQ-)
é’ CBT— & =30 fhrv 304 51 | Svufuce .Ja‘fq; U%g'&w'a_
"4"J SHy, VEG Sand , Slgully Cibhl, $-2 | 2sfr %97 | Meelive
Ch[pavesus $-3 5.0 FF agaf‘ ‘;b:eé_& -
Clacts. : Su Cobbles  WR Quavtyite $-4 | s L3 | dbpbug
Madwy! S A -5 | moir  PEH Moyatsve
Color: loYRS/y Yellswish Buounm $-6
5-7
5-8

REFERENCE :*3F 1e1d Book, Pq. 38,39

At tachments

SIGNA

T TEST PIT PROFILE RECORD
REMEDIAL INVESTIGATION FIELD SAMPLING PLAN
TOOELE ARMY DEPOT, NORTH AREA
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TEST PIT RECORD

Area View of Tes! Pit-cherwion Treach on Pagel  of 2_
SITE _CUpmicz  Bauae Site Sumiy #71
TEST PIT _*Ce4 DATE _£-23-92  TIME _/o30 hns  END _Llovhnrs
COORDINATES LIAM-CAIE 483, 3/l ICE 3T [BEsm)  GRID ELEMENT _S0AL X Suclk

SKETCH MAP OF TEST PIT SITE
Soutu Bovdan, r3,[SHOW SURFACE MONITORING RESULTS)

CREW MEMBERS:

[ = — o~ ~ . —t M "t
_/ 314 . == l‘.Dau’/ﬂ‘ ﬂ’/efta/f-'
: // - 2. Dente - Dentran
/] wdpif] -
// w \G 3 o 3. X"r_ﬂ(/n /4./3""“‘1-r
N 2 \ 4. R.J. Srta
N .
— .\ - 3. Sy:&lf-{ g:c/fers’ -
F=ore €N \ §. /Hreheal Smer/ns
ton Corqer ' T~ M7 .
Sechion Com i MONITOR EQUIPMENT:
814 < 7
¢ ) : PI Met SN
Upm: T U gier
:qa.:ga,::ssm S . ._ |Explosive Gas N
1 26Sm - Avail. Oxygen
SCALE 1% =_dgogt. FT. . ove K D
NOTES: W21 Other
n‘ (-4 -
£ Pougey [ X-LY] . 2.5
b y » Photegraphs, Roll
15 The Locpl And Fhe Cuilewaos Fhal said ey (3,
- < . Exposure L&
¢/ .
Lracg fuF_ The thcluvbinee
fi ) H}IE“;&H - !Zﬂln przl Suvface Soil o ictunbanss
The de, ; re 196+ Y 2SEHX 4.5 dep
LYY 2 ;
were, takew
FG" T"- s V‘ZHA‘EA
wi = kil Youmdpd
SA_e Sub Angular
Ls_= Limestone

TEST PIT PLAN RECORD
REMEDIAL INVESTIGATION FIELD SAMPLING PLAN
TOOELE ARMY DEPOT, NORTH AREA
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TEST PIT RECORD
Profile Along Tes! Pit=Observilun Treeh (Ms Sauges Yaken, pagesd o1
SITE : L # 7

TEST PIT _* CL & DATE & =23~-72  TIME _/030 Hxg END /00 hns
COORDINATES /72 (W ¢ of83, 3rdm WEZ79426m]) GRID ELEMENT_LoO £t X o€t

SKETCH OF TEST PIT CROSS SECTICON
{SHOW SURFACE MONITORING RESULTS)

1 L r

e e oW ﬁ_éarﬂv:\na
Top Vie @"Q) Bt
149l.0 Pr
d_G-muﬁJ-—l-qq ‘g":.'.‘.
Yy sgrire
\‘Aa =4 ,::; "d \‘Au //
__.____,;L:g Z: et P
MR A -j ‘- \.\__ N E o’ //T
" = )
SCALE 10 = %0 FT SAMPLES OBTAINED:
. . No. Depth n. Set R
WOTES: (1) Pomt whene @oordimetes £Lav “the (fy, No, PPM
B;‘t bave becw Caloy lated S-1 U/A 'U/A‘ Uea—a':é'—'-‘-‘-'
UTIME N 4,483 314 o s-2 ( , -
£ 344,126 w 5-3 - { {
AY -3.0F . md.w.... Lo Lge o..bhk a.H, FG Sand S-4 \ \ \
qa e Size. _ranse 5-3 I"- / /
S&rum__u Fo 1" diamedes $-6 I ’ ‘
iy s ‘ -7
GQLOP- ' {fo] z Ye“ouu.': W S-8
B 206+ - e &lmntl ed to Lee
%pg, 2l wiHe FG Saud matwix
fo%s "35% LR CabblesCoe WEBbb h REFERENCET3 Fleld Book, Pg..38,39 _
ot g A ST Lye -~ e d
S-10%0 Wwe lse - mad Bl M gntie Ls _ Aftachments
Clast $upparied SIGNATURET A
lo-2 OZMI&M\G [ a/dlr(og FG :fo Jawr_/ (IA) '
oot £ bt = TEST PIT PROFILE RECORD
REMEDIAL INVESTIGATION FIELD SAMPLING PLAN

TOOELE ARMY DEPOT, NORTH AREA
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TEST PIT RECORD

Areo View of Tes! Pil-ARs-92-101 & ARP.92 -0 Page.L. of 3_
SITE _AED__T:EL—E-EB%L Cite /[ Suumy — Yo —
TEST PIT _Aen *1 DATE _1/Tuly 182 TIME 1415 END _iS40

COORDINATES State Planer : Novthig - 802500 '

Eastiag - 1, 727,551°

SKETCH MAP OF TEST PIT SITE
(SHOW SURFACE MONITORING RESULTS)

) 1, N\
NN
} AN
l BEAD
: — .
& G2 BRI
v N
See Affachment Ml VAN
wf (Skeen || P TAA 1 1N
£ A&D % Rk
'1?&.!'} P‘a.nq-c. r// 7 ;/ \
S.k‘/Sumu . &.e 1 b
Ho _ ) nn [ISRA™E wiasnma
SCALE 1m=__ 122 FT. _
NOTES: (D) Test pit. clemensians Ave 12 0+ Lemghn X 3.5t

GRID ELEMENT

25ft. X 25t

] CREW MEMBERS:

1. 'Deua,[u . Metea !

2. —Dem:so BDWHEW
S

3. Ken nll

4, J. A Burgevr

6. Syduey ?"d‘i""“-s .
v7. Mhiecheat Qmenhns,
MONITOR EQUIPMENT:

PI Meter Q) N
Explosive Gas ' % N
Avalil. Oxygen Cb
OVA Y
Other N/A

wed¥be X 9.0 £F clogh,.

A - of Yhe NU{Z‘T@:&_‘L.EJ:.__S

Sr_?"-e./.f‘wmu ~ & z.zl"& MNem berg .J_s'.{'/;::dec! Zs e
pevetmeds Thiv s “The rewetment. ToAED 2 Lo-med

e

1682FRO1.OGN
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Photographs, Rol1®l on
Tohn e 2

A g5 B}
Exposure S, 7

TEST PIT PLAN RECORD

DIAL INVESTIGATION FIELD SAMPLING PLAN
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TEST PIT RECORD

Profile Along Tesl Pii ARS_‘LLIQJ ¢ ARP-92-9 Page 2_ of 3

TEST PIT AFT\ w4

SITE

COORDINATES

HTnnv as TY L li= e lemd o
110 A flj LW LA TS
'GRID ELEMENT /[ £¢ ¥ I Ff&

‘*' 3'14,(-‘!2&&
SKETCH OF TEST PIT CROSS SECTION
(SHOW SURFACE WONITORING RESULTS)

LN
Ta IH'{_;, 4 [A¢lo
7 Rafs = o]
] ARs t-le! w M 73'& \
[ 12.90r i
. Rsk- 9B -1a1
_ round | Sul-Lace
e TP
r.s_'._‘fl_:-_ =
ik — .“.‘- A ARP-192Lk 10
bisast ,Op"”-d‘q\ / :
zﬁwd‘b I i Thalqb4t
SCALE 1 '—'f--o—”  SAMPLES OBTAINED: —

DEPTH (FT.) 9.0

NOTES: __l_m_s_s.a.mp_ld
D_C.al.c..maiux_._ rootleds, rounded,maanily, Quenlsde S=1 [ 0-te meds 33‘:'[ ‘I H!g]j ve
' nam_;.ﬁ.:u.:l-.r.i,.n;__ 52 | 95 feet ‘lfis.l_._ﬂsg&iliu.._

9.0

Clasds " bhoase

Depih ni. Ser] . .
No. | F0 ) hor " prin |

PN T oy t s Al 'i 5—3

. Soirese omeiagts, Ses Aisa pe
2) Sl&.' Sahé * mné. hshd well &IHJ‘J %Illl:iiliﬁ 5-4
glagts , CGaleoresus madeiy S-S5
0 Pabbly, Sand; Quentzrle Clacks 2" dia, |56
w gt NI < £-7

[ - a = _ — |
o YR b/4 ., {alcaneous Matmy

¥) Clay: 2.5y 8y, Calearcous  soft sk, Froelinieed S-8
; n

S ¢ = " d
s'AMFh takiu s ig’ of Luil S
b~ a N __ 4 g g g ‘n-. - ]
BEiferinn ] TeeT NEFERENCE © l' jeild UOOK Pg ._a..__""-‘

Note: Daid 8) may be Susfoce roash melewal ®
Aftachments AED Rame Map

s:cmmw@a@uﬁzf_
- ,—.\

A

TEST PIT PROFILE RECORD

1682FRO1.DGN
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P Reaond

UTm Goo!"d.ln ztf—s s

b 4y,487 4483
£ 374;‘03—0

f

u0nh¢"‘ l AeD
Trewtin

See Rﬁc
af

To AcP TS
’P'T- Jvhkl-u"n‘)

871,16y \\
'7‘! L3

GEOPHYSKCAL GRID SPACNG IS 0L x 20

OOLLECT SURFACE SOIL SAMPLES
FROM EACH REVETMENT AS SHOWN

COLLECT SURFACE AND SUBSURFACE SOIL SAMPLES
AT 4 DISCRETE LOCATIONS FROM THE TEST PT
LOCATIONS DETERMINED FROM GEOPHYSICAL SURVEYS,

AFTER CLEARING TRENCH CONTENTS, COLLECT
SURFACE AND SUBSURFACE SOL SAMPLES AT

4 DISCRETE LOCATIONS FROM THE TEST PIT WITHIN
THE TRENCH.

REMAINING TEST PIT LOCATIONS WL BE DETERMINED
ON THE BASKS OF GEOPHYSICAL SURVEY.

{f

S

ST P Hige 3 ot3

20 SHALLOW CRATERS
{EPIC PHOTO, JULY, 1981)

TRENCH {EPIC PHOTD, JULY, 1981)

W e

TOAED 3 TOAED4

EodEbé

(SHANK, 1990)
T Casrdinadey
N 4427,705
€ 37280

OBSERVATION AREA
(BUNKER)

= X

LEGEND

TEST PIT LOCATION  (SURFACE AND
SUBSURFACE SOL SAWPLES)

SURFACE SOIL SAMPLE
@ REVELEHTS
'=||> INTERPRETVE GROUND WATER
FLOW DIRECTION

APPROXIMATE SCALE N FEET

™ s = e

'] X0 600

SOURCE: EPIC PHOTUS, USEPA, 1882
SITE WALKOVER, SHANK, 199C.

AED TEST RANGE
(SITE-40, ORDNANCE AREA)
TOOELE ARMY DEPOT, NORTH AREA
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TEST PIT RECORD

hlfg Ho

Area View of Test Pjf-ARS- 42 .20/ & ARP-92-201

Paged_ of 3

SITE _A_E__'L'E._SI__ELL\%&
TEST PIT_AED * 2

DATE_8Jubkyd2  Tiue O30 hre END 1050 hes

1682FR0O1 .OGN

C-53

COORDINATES State Planer: N: $02, 937 fert GRID ELEMENT____5a° X S9!
£: 728010 feet
SKET% MAD OF TEST PIT SITE
(SHON SURFACE MONITORING RESULTS)
CREW MEMBERS:
N\ Note elaL- J @@@4@
‘\ ! raudlu ’b Metey 1 e
4 \\ A ' *g:ejl‘- it 2. Dense Dumhan.
N \ “w.“ ml \\\-_: ga 3 Keun Pl. .”
1 TN N .
-l \\\S,:!\\ Ra-'.-l--'..nt ud- ‘J"‘ 4. ‘J ' A B"""ﬁew
K .
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Test Pit ?c‘cov-d.

GEOPHYSICAL GRID SPACING 5 0 ft x 20 At

1
2. COLLECT SURFACE SOW SAMPLES
FROM EACH REVETMENT AS SHOWN.

3. COLLECT SURFACE AND SUBSURFACE SOIL SAMPLES
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SURFACE AND SUBSURFACE SOL SAWPLES AT
4 DISCRETE LOCATIONS FROM THE TEST PIT WITHIN
THE TRENCH.

5. REMAINING TEST P LOCANONS WAL BE DETERMINED
ON THE BASIS OF GEOPHYSICAL SURVEY.
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APPENDIX D

SITE PHOTOGRAPHS
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Wastewater Spreadmg Area, Site 35 (ravine and spreading area (trces) looking west)

D-3



Wastewater Spreading Area, Site 35 (mid-ditch area looking north)
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Tire Disposal Area, Site 13 (nature of the pit floor in an open area of the dlsposal site)




Tire Disposal Area, Site 13 (general view of gravel pit from southwestern corner looking
northeast)
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Pole Transformer PCB Spill, Site 5 (pole and sample locations looking east)

Y peiey I G 2,

Pole Transformer PCB Spill, Site 5 (former excavation adjacent to pole looking west)



Old Bumn Area (Test Pit No. 1 Exclusion Zone)
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Old Burn Area (Test Pit No. 1)
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Old Burn Area (Test Pit No. 1 Sampling)

D-10



Old Burn Area (Test Pit No. 2)
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Old Burn Area, Site 6 (sample location adjacent to culvert in man-made ditch, OBS-92-G05)
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Old Burn Area, Site 6 (gully sample location at head on man-made ditch, 0OBS-92-G02)
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Old Burn Staging Area, Site 36 (berm of pit looking north to burn areas; note metal banding an
wood debris)
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Chemical Range, Site 7 (former trench area following closure of trenches from concrete pad
looking northwest)




Building 1303 Washout Pond, Site 22 (from Butlding 1303 looking east showing stained arca.
simall depression, and spreading area)
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Building 1303 Washout Pond, Site 27

(sample ares cast of depression (pond))
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Bomb and Shell Reconditioning Building, Site 23 (wastewater discharge area)

B



AED Test Range, Site 40 (from observation bunker looking northwest to building foundation and
drop tower)
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AED Test Range. Site 40 (Revetment Area trom observation bunker looking north)



AED Test Range, Site 40 (Revetment No. 4 Test Pit)



AED Test Range, Site 40 (Revetment No. 6 Test Pt



Small Arms Firing Range, Site 8 (large targets and berm sample area)

Small Arms Firing Range, Site 8 (finng stations and small berm sample area)
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Box Elder Wash Drum Site, Site 41 (drum located downstream of main drum dis
bottom center of photograph)

Box Elder Wash Drum Site, Site 41 (surface tar spill area above wash)

[y-24



et T
it h 12 =/ RERY

Box Elder Wash Drum Site, Site 41 (general view of Box Elder Wash)

Box Elder Drum Site. Site 41 {area of barrels; note tar leaking from location BER 92 -04)
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PREVIOUS INVESTIGATION RESULTS
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ANALYTICAL RESULTS FOR FORMER TRANSFORMER

STORAGE AREA AND PCB SPILL SITES
(from Engineering, Science, and Technology, Inc. (EA), 1988)
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Figure 8-6. Sketch of N~TEAD Former Transformer Open Storage
Lot No. 8675B Showing Sampling Locations.
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TABLE 7-5

C - Volatile Organies (Cont.)

Fluorotrichloromethane Aldrin
Chlorodibromomethane Alpha-BHC
Tetrachlorocethene Beta-BRC
Toluene Delta-BHC
Trichloroethene Lindane
Vinyl chloride Chlordane
Total Xylenes 4,4'-DDD
4,4’ -DDE
D -~ Inorganics 4,4'~DDT
Dieldrin
Chloride Endosulfan I
Fluoride Encosulfan II
Bromide Endrin
Phosphate Endrin aldehyde
Sulfate Heptachlor

Gross alpha

H - Pesticides

Heptachlor epoxide

Gross beta Toxaphene
E - Explosives I - PCB's
RDX PCB-1016
Nitrobenzene PCB-1221
1,3-Dinitrobenzene PCB-1232
1,3,5-Trinitrobenzene PCB-1242
2,4-Dinitrotoluene PCB-1248
2,6-Dinitrotoluene PCB-1254
2,4,6-Trinitrotoluene PCB-1260

HMX
Tetryl

G - Nitrogen

Nitrite
Nitrate

L - Surfactants

(a) EPA Method 624 by GC/HS.
(b) EPA Method 625 by GC/MS.

NOTE: All above analyses were performed for all soil and vater samples unless
othervise specified. If analyses vere not listed on the summary tables
provided in Chapter 8, all values vere belov the limits of detection.



TABLE B-6 ANALYTICAL RESULTS FOR COMPOSITE SOTL SAMPLES COLLECTED AT THE FORMER
TRANSFORMER OPEN STORAGE LOT RO. 6758, N-TEAD, 23 FEBRUARY 1987

Parameter (ug/g) CcsT1 €ST? CST3 CSTé4 CTSS CSTé

Arclor 1016 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Areler 1254 ND ND 0.0191 ND ND ND
Arcler 1260 <0.07 £0.07 <0.07 €0.07 0.108 0.10
EA Sample Number 1329 1330 1331 1332 1333 1334

NOTE: ND indicates a2 compound not assigned & certified reporting limtit ({CRL)
and not found above the analytic detection limit.
CRLs are provided in Appendix I-G.
The parameters listed vere determined according to methods not
certified by USATBAMA.
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©

Dirt Road
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/ @ Discrete Sample No.

"If ® Samping Location

/ * Q& Equipment Storage Area

Figure 8-7. Sketch of PCB Spill Site, N=-TEAD, Showing Sampling Locations.
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TABLE 8-7 ANALYTICAL RESULTS FOR COMPOSITE SOIL SAMPLES COLLECTED AT THE PCB
SPILL SITE, N-TEAD, 20 FEBRUARY 1987

Parameter (ug/g) SLC1 SLC2 SLC3 SLC4 SLCS
Arclor 1016 €0.05 <0.05 <0.05 €0.035 <0.05
Arclor 1254 ND ND ND ND ND
Arclor 1260 0.0804 0.1150 0.2140 0.1740 0.0764
EA Sample Number 1272 1273 1274 1275 1276

NOTE: ND indicates a compound not assigned a certified reporting limit (CRL)
and not found above the analytical detection limit.

CRLs are provided in Appendix I-G.
The parameters listed vere determined according to methods

not certified by USATHAMA.
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RADIOACTIVE WASTE STORAGE BUILDING (SITE 18)
EXAMPLE SURVEY RECORDS
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RADIATION SAFETY SURVEY
pate_r 5 Jm (971

ORGANIZATION Kodic3cfive M afevia] Stov 29 Awmn
) [V}

LOCATION Buld vy £59
7
TYPE OF SURVEY:
Initial Periodic O Inventory [] Leak Test[J Contamiration (J
Termination OJ St u.D“lEﬁt O Unpla"raa‘ O special (O
PHYSICAL OBSERVATIONS (.znTyels  omd py e d v<dq vive Mrals Vi 7\{:;,‘- yale.

RADIATION MEASUREMENTS:

Location Radiation Type Dose Rate Contamination
(See Raverse)

Ve Jie 4‘.tl'.‘lt_'=v\+ LK’F("\A? i t—‘acil'a"("tv"- AN LD > VR, gt

V/se CYesTs Fov [ wu/ Amaeygy (52F3 Yo didd~ Judicstor o Frvming Fam
gt dwaste  oFovawe g A (v <aT v w il 1 B 4iyr raply € m\sp mtah
had Feen ¥l d. v T

Sce 2F¥ochg ¥

RADIATION DETECTION AND ANALYSIS INSTRUMENTS:

Type . Serial Number Calipration Date

[2¢ ctomnsm .2100(_ L\sv‘A SC\M)‘-\‘ﬂ-n [

Ebexlw— 20 ™M S_VV“-[ A o

CONCLUS ION/RECOMMENDATIONS ; ,
L Con T A te CAni il whan s FoK ts  shipped:

/-,244\,( Y WN/’N
(" |ﬂ|lf—\1 .HFI- ﬂ HL)O

SDSTE Farm 4088 30 Apr 87
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RADIQACTIVE MATERIALS STORAGE
BUILDING 659
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RADIATION SAFETY SURVEY

DATE f() ac'f /?‘/0

ORGANIZATION  Supply K3die= < fiiw Sfnvagy

LOCATION Blds 659
/7
TYPE OF SURVEY:

Initial [J Periodic &I Inventory [J Leak Test ] Contamination [J
Termimation OJ Shipment [] unplanned [] Special ]
PHYSICAL OBSERVATIONS B34 Wwovve I i3 pesFid,  Fafiag e fiam, < d ko
these wih TP B?{‘r*"' IM‘?-;.:; AT Y N s Fevast, poaef

coded  vrdic g fiva-

RADIATION MEASUREMENTS:
Location Ragiation Type Dose Rate

(See Reverse)
A T\"l\ Lv

Contamiration

RADIATION DETECTION AND ANALYSIS INSTRUMENTS:
Type Serial Number
Fl...l.a FEO v Suwvveyy Ma feos
Q SoF | s b} L I ANT

Calibration Date

Be st 6100 C L1y Serat

M PEN Gois Pvep (e b7

CONCLUS ION/RECOMMENDATIONS : ]
5 clc cwdes L“-‘-”*“? < L"*”’-‘-“?" \“- ) Lf" Tnv | 'D"“" VI A ga fve fun—
ﬂ’vv’:}"' Centaw e aliv o3 1‘<‘PT1H“'

RP¢

SURVEY OFF ICER

SDSTE Form 40868 30 Apr 87

E-20




RADIATION SAFETY SURVEY

pate (DY Dec 9 /
ORGANIZATION  Rani'o 4sZeiio S 7on AL (=
LOCATION “Ryeas| ;_.\(r-wp* &SS9
TYPE OF SURVEY:
Initial[] _  Periogic A~ Inventory [ Leak Test [ Contamiration [J
Termination OJ Shipment E] Unplamed 0 Special [
PHYSICAL OBSEvaNs A g A4 -

-, ;
A2 el - e

G &5 ArRE polleys,  Tas
r2€ feoatn~ 3 Arl/ > O7HE2 bovee s

RADIATION MEASUREMENTS:
Location Ragiation Type Dose Rate Contamiration

{See Reverze% >
__5EE L &

RADIATION DETECTION AND ANALYSIS INSTRUMENTS:
Type Serial Number Calibration Date
ﬁ?@t}bttvvﬁ cn%QEBrL_?g

St A L1 ug—u-,,\ gﬁrﬂ/‘fru_%

Bnmh/

v\vu‘—(l e Nl

SURVEY OFF ICER

SOSTE Farm 4086 30 Apr 87
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RADIATION SAFETY SURVEY

paTe /O 'JV’! (99 O

. [} ( 1 -~
ORGANIZATION (o <wm ¢ v3 ) )v’pop'!\} frvis e
7
LocATIoN_ 33 d1oay fivx 5I'm-a;f< Biis £59

TYPE OF SURVEY :

InitialJ Periocaic Inventory [J Leak Test [ Contamination
Termination OJ Shipment [ Unpldnned ] Special O

PHYSICAL OBSERVATIONS Siaas 99t [rvesw st Pyoltd v b S¢P 2wd }-&fw\rw\

MRC Fovm B po:.‘f‘xd aUso - b‘TW‘Q}t Jis  safrs facFowg.

RADIATION MEASUREMENTS:

Location Radiation Type Dose Rate Contamination
(See Reverse)
I-ITH\h«.-t
= A D M dai )
B-c._F: — See 3frashed
RADIATION DETECTION AND ANALYSIS INSTRUMENTS:
Type Serial Number Calibration Date
Ay 2~ PN —
e bdvmn. =5} 00 & o
CONCLUSION/RECOMMENDATIONS :
B ts  contaminafine way loiabd v flogy VWwheve Fhevnwe 232
v s lry wpirne  vermewnls bl L'( e e v T b d yobae OOV b
TR 7
PR L) coenTamint Fove  was ibti Ted ™ Eex paflats  whave T v daice s
vy s¥oved = The veeenes wwd waft br I fhooT Fe Ao tasgiwa by o Leve
13 et al ’I\'l-‘}__?,_vlqu"’s ’11' e s v ) ! Y flns | R B
7

//4’., 7Y C{MA_A__/
SURVEY OFF ICER

SDSTE Form 4096 10 Apzr 87
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RADIATION SAFETY SURVEY

DATE /.}jmn. 1970

ORGANIZATION Seppls JRad o five 5fv\-?}< A< -
L

!
LOCATION B -//7 &5
TYPE QF SURVEY:
Initial[J Periodic ﬁ Invent ] Leak Test [] Contamination (]
TerminationJ Shipment [ Una.gmed ] Special (J
PHYSICAL OBSERVATIONS E£of | giev)s Civtavmma 2w Sy e 3 Loy fonamd
9 s gw Fiomm bt ma = ¢vmtaaw o f Ivg f 3Favas. ¥ myeeas
_'R_? Inf’-lsf\w AYLA;: h” N In_::x.ﬂ i v 43"'*7’9 @33 P ﬁc\._- J{L}D el

RADIATION MEASUREMENTS:
Location Radiation Type Dose Rate Contamination

(See Reverse)

L

Sta S« la)xﬂl*ﬁ. sha F .

RADIATION DETECTION AND ANALYSIS INSTRUMENTS:
Type Serial Number Calibration Date

Jgﬁdﬂ"ﬂ‘- LS’OO L\ﬁ: 5Ll‘n k S‘!_S}':_,-

.7 PC-t{ fon-2N '}/j\-.;ap-iw-\ Qe

CONCLUSION/RECOMMENDATIONS :
T hrvre cpuTamm bl 15 com Frna ! In_ Mre 3ves vhoe
'L'nhc \'5:4!41 1 fro ms]’t “*‘Llrt‘l.\/' ! bV ] Pyes ool - Aty 1hiye sean t
a_ﬁ IR -qM*T(.\.fll] N [ fue ConTaWins ‘)‘Iw'-‘h'r an {f I(‘ X EVN [V | 'f_.} S5¢.1 I‘(-"'-'A
34 tfwl-\nJ\M._ sk (AT /

/

P O N
SURVEY OFFICER 2P

SDSTE Form 40848 30 Apr 87
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RADIATION SAFETY SURVEY
DATE 5 Jwy o 1176

7
ORGANIZATION (5 <m e~z 5"\4\9{7 Radwa T malivul, 5f‘ow§« Atn

LOCATION {y (4]9 L5 9
TYPE OF SURVEY:

Initial ["_'I Periodic B¥ Inventogy O Leak Test[] Contamiration ]

Termination (J Shipment J Unplanned [ Special []
PHYSICAL OBSERVATIONS Rzdicvctive  amn2 Firia] 13 Cembargasd 2 Jee o &
Vet wi [, = vpdvs ket . prsviiue l  amvp ot b sew 2 Fila. Fads e
_f:u_\,_gy fo _ havye (>3 d Fle ]“"!‘f bo Fre ypy. A 2143 L Fo 3

¥ wmd e A e YAV 51.’_3’@ 14 yv.'-!u.l 5> y<giiweed

7 H v [/

RADIATION MEASUREMENTS:

Location Radgiation Type Dose Rate Contamination
(See Reverse)

Atyag he -

RADIATION DETECTION AND ANALYSIS TNSTRUMENTS:

-
Tyne

rial Number Calibration Date
(B 513D Loguyd Semh lodw €vnhk~

Mise  PCov C4;’j—1n’nm'1‘{w-3 Cann s -

CONCLUSION/RECOMMEND AT TONS ¢

2 Conl 3vnivna e 3 /rc:}‘c.-,[ v e Flower - SUNVRRGR | b

Y IETE IR y3sle haldwvme 9va3:  Foellowep wnll b< :zucm?ﬂm.’u}

te ¢ bf3 e -1|>;w>'ftw~. e tYdn® o e G b e At ).

oy Crrme

“SURVEY OFFICER R p

SDSTE Form 4038 10 Apr 87
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RADIATION SAFETY SURVEY
DATE Y O<Tabexr (G985

ORGANTZATION RaalivacTive  STovazc  Ayea.

LOCATION B, fJ:va £S5 7

TYPE QF SURVEY:
Initial Periodic Inventory (J Leak Test [ - Contamiration ]
Termination O Shipment [J Unplanned [J Special O

PHYSICAL OSSERVATIONS 34 2 fim  wdvigw, Iy AL Fom 3 _Fm) 3l ethen Jrcvmmbc eve

pva\:’»wf; psated 31 amfriva )'a onT vollad alovare I3 - flay o YETEEE

e g m ava_omly vvilail fen. Wavard ey feihvn) By wilt _prepg T Aia b f183 ) o~ -

Conluals  Fg_ adwmiom ihs  v3dys bioe =~ wrydues  9ww ade gy Fe o
4

RADIATION MEASUREMENTS:

Location Radiation Type Dose Rate Contamination
(See Reverse)
A4 b 1 Tvi e — v by 107-:!]71«- -

RADIATION DETECTION AND ANALYSIS INSTRUMENTS:

Type Serial Number Calibration Date
LV:”V% Mede ] 3 i/l Gasmen D fee Fev - L
v < f’(.-q “¥ B va,ﬂvv‘f jepa b C Fum T~ Yy cd (5'/
Me oK L5102 ¢ LI?_V'IJ SeimT ii3f. Sy few- Yy &t 77

CONCLUSION/RECOMMENDATIONS:

C-n‘ﬂ‘\'ﬂ:mm?’l't_v fovr 2 < :-h‘f““tr] Ty ? /3 aruﬁ‘}’:i—‘*

el D) Lrocre.  RPI

SURVEY OFFICER

SOSTE Form 4086 10 Apr 87
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RADIATION SAFETY SURVEY

pATE /O Jvily (99 0

IRGANIZATION (5 <w <33 ) 5\/}0}?1\} Divis ina

ocation__ Ry Jigaitivx Shovaye  Brds 6579

YPE OF SURVEY:
Initial [ Periodic ¥ Inventoyy [J Leak Test [] Contamiration

Termiration [ Shipment (] UnpXannea [ Special OJ
HYSICA. OBSERVATIONS Sicans 9934y~ ly Py s Fed vl M S¢ P Zvd FAsups A
[

MRAC Fovw 3 ppeTed 330 Stovhgr (5 33718 Caclowy:

v

ADIATION MEASUREMENTS:

Location Ragiation Type Dose Rate Contamination
{See Rexerse)
A 1 h ~ L %-l_
G2 Mau deb ‘
Bels — S cr 3 /72 e 3

JADIATION DETECTION AND ANALYSIS INSTRUMENTS:
Type Serial Number Calibration Date

MM o j2¢=\ 2¥ ¥ —

&cﬂ"ﬂv\- ‘—_éloo [ ——

CONCLUSION/RECOMMENDATIONS
Oty cvv¥aming Five was  leiaded e flvey Wwheve Fheviwe 332

L A T b Y At yermewnnide Wl be od¢ cvntawmivatid yebae tEmSyesy e s
- [

1S | tem uvie o

B> cenlamint Fiew  wuay  frea Tod [ Bex  pafls Iy whwat ri Tivie daviee s

g sFtoved o The vipewns yvd  wif| b f:ﬁuf-ir‘ o e v P avqims b o Lot

1) vl g ivdoes  Fe pavs viawe) 2 ¥ Fhing Iyt -
+ 7

SURVEY OFFICER

SDSTE Form 4086 )0 Apr 87
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PCB STORAGE BUILDING 659
STANDARD OPERATIONS PROCEDURES
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DIRECTORATE OF SUPPLY
TOOELE ARMY DEPOT
TOOELE, UTAH 84074-5012

standard Operating Procedure 17 March 19%2
Number 385-6

HANDLING OF ITEMS CONTAINING POSSIBLE CONCENTRATIONS
OF POLYCHLORINATED BIPHENYLS (PCB’s) IN BUILDING 659

SECTION I  GENERAL BARAGRAPH
PURPOSE .rccscsscsvtsncscnanccscsassssnse 1-1
'w” ...........'.l'llIIIII.I..'.'...- 1-2
BBMSIBILITIBS EEEEEEEEEENEER N E NN NN N NS 1-3
REPFPERENCES ..ccccovovossoncccssnsnasnses -d=4

SECTION II ACTION

‘m PRICAUTIONS TR R I EEE N E R RN N 2'1
m!m ’UR“:LW“ R P E N R R RN NN R NN ] 2-2
wsr:m orm B 08 BT PE RO BEBIETS SRS 2-3
INFORMING PERSONNEL OF HAZARDS .....e0 -4
rCcB BPILL RESPONSE .ccacsevsnvsnanscsrnsys 2+3
HOUSE KEEPING cosssssvsvsasvorsrnnsvvvrs 2-6
hCC'SS MD u! mm:l tesesesavssERRE 2-7

SBECTION @

GENERAL

1-1 PURPOSE. To establish procedures to permit the safe storage and handling
of items containing pelychlerinated hiphenyls (PCE’s).

1«2 SCOPE. This procedure applies to all personnel who are involved in the
handling, marking, storage, rewarshousing and inspectlon of items containing
PCR’s.

1-3 RESPONSIBILITIES.

a, Operations Division, Receiving snd Storage Branch, Inside Storage
Section personnel will be responsible for the bandling, marking, storage,
rewarshousing and inspection of items containing PCB’s.

b. Accountability Division, Inventory Branch will be responsible for
pu;{::uin ;:ho inventory and location survey of the items in storage within
bu ng 659.

©. BSupervisors will ensurs that all new personnel have receivaed the DoD
Hazard Communication Training, and are briefed in the hazards relatlng to the
handling of PCB items prior to commencing any work within the transformar storage
facility, building 689.

1-4 REFERENCEE.

a. Occupational Exposurse to Polychlorinated Biphenyls (PCB's) DHEW (NIOSH)
Publication #77-228,

This SOP Supersedss SOP 385-6 datad 8 May 1989 which should be destroyed.
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DSSOP 38%5=6
b. TEAD Oil and Hatardous Substance Installation Spill continguency Plan.
©. DoD Federal Eazard Communication Training Program (29 CFrR 1910.1200).
S8ECTION II
ACTION

2-1 SAFETY PRECAUTIONS.

4, Personnel protective measures for handling of PCB contaminated or PCB
items:

(1) Cotton gloves are adequate protection for handling of sealed units
with no evidence of leakage.

(2) Neoprene rubber gloves, saranex digposable coveralls and necprene
boots will be required for handling units in which leakage has occured or when
a spill is present. Perscnal Protective Equipment (PPE) shall be constructed of
material impervious to PCB’a.

(3) Chemical safety goggles or safety glasses w/side shields, and face
shields (8 inch minimum) shall be worn during any operation with evidence of
leakage, or spillage of PCB’'s or PCB contaminated oils.

(¢) Coveralls will be provided to each person prior to commencing
work., Coveralls and cotton gloves can ba laundered and reused if they are free
of any contamination. Contaminated clothing will be rsmoved and placed in an
appropriately marked contalner for proper disposal as a Toxic Substance Control
Act (TSCA) regulated waste.

($) A full face, air purifying respirator with organic vapor and high
efficiency vapor (HEPA) wstacked cartridges will be on hand and immediately
available for use during PCB/PCB contaminated material cleanup operations.

b. PFersonnel safety precautions.

(1) Food, drink or smoking materials shall not be permitted in areas
vhere PCB or PCB contaminated materials are handled, processed or stored.

(2) Ewployees expossd to PCB’s shall wash their hands in soap and water
prior to eating, smoking, drinking or using tollet facilities during each shift.

(3) Employees exposed to PCB or PC3 contaminated material shall not
wear work elothing away from the work site.

(4) A qualified and informed supervisor shall be present (mandatory)
during ;11 work operations involving leaking/epilled PCB or PCB contaminated
material.

(S) A Material Safety Data Sheet (MBDS) for PCB’s shall be present and
immediately available for reference prior to work commencing on any PCB or PCP
contaminated material leaks or spills.

. Absorbant matarial (i.e., absorbent clay, vermiculite, or saw dust) will
be kept on hand in the storage area.



DSSOP 383-6
2-2 MEDICAL SURVEILLANCE.

a. Inltial medical exams are mandatory for all personnel occupaticnally
exposed to PCB’s.

b. Employees having medical conditions that could be directly or indirsctly
aggravated by exposure to PCB’s shall be excluded from working on any PCB or PCB
contaminated material leak or spill mite.

€. Women in the work force who are of child bearing age shall be advised
of the potential adverse effects of PCB's on unborn children.

d. Annual physical examinations are mandatory.

a. Medical records shall be maintained for personnel working with or
exposed to PCB and FCB contaminated materials for the period of employment plus
thirty years.

2-3 POSTING OF AREA.

a, Warning placards shall be affixed on all entrances of the North end of
building 659, as wall as inside the building in the immediate arsa of items
contalning PCB’s or PCB contaminated materials.

b. The warning placard shall contain the following information:

POLYCHLORINATED BIPHENYLS
(PCB)
*DANGER! *
CANCER SUSPECT AGENT
AUTHORIZED PERSONNEL OMLY
Do net get in eyes, skin or clothing

Tizst_Ald: 1In case of skin contact, flush with running water. TFor eye
contact, flush with large amounts of water for a minimum of 15 minutes.
Immediately report to the Civilian Bmployees Health Clinic for evaluation and/or
further treatment.

2-4 INFORMING PERSONNEL OF HAZARDS. All new personnel will complete the Dod
Federal Hazard Communicaticn Training Program, and be briefed on actual and
potential hazards prior to commencing work on PCB or PCB contaminated materials.

2-35 PCH BPILL RESPONSE. During thea routine handling of PCB and PCB contaminated
materisl there is a potential for emergencies to ccour. In the event of an
emergency involving PCB’s or PCB contaminated material, the procedures outlined
in the TEAD Oil and Hazardous Substance Installation 8Spill Continguency Plan will
be implemented. As a guide to the operator, the following procedures shall be
implemented:

4. Cease all work.
b. Inform the site supervisor of the spill.

¢, Tha site supervisor shall immediately contact the Pire Department, ext
911, if there is an lmmediate threat due to firs of injury. If there is no
immediate threat, contact tha Environmental Management Dlvimion, ext 3%04,
identifying the problem. Telephone notification shall also be immediately made
to the Supply Eavironmental Program Coordinator, ext 2301, and the Receiving and
Btorage Branch Chisf, ext 2417.
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DSSOP 385-5
d. Ko work will resume untils
(1) The spill site is roped off and marked.

12{ The spill is contained, and absorbent material placed over the wet
area, minimizing or eliminating the spread of any contamination.

(3) The Onscens Commander (Fire Department or Bnvironmental Management Division
representive) authorizes the spill clsanup to proceed; supervising the cleanup
effort) and finally identifying that the epill incident/clesnup is terminated,
8ll haszards to employees eliminated, and regular work activities can proceed.
2-6 HOUSE KEEPING. Regular house keeping duties shall be routinely performed
in the storage area. These duties shall fnclude, but not limited to Poliecing of
any litter, absorbion of any leakage from roof leaks, and routine sweep downs.
All debris gathered inside the storage area as a result of policing actions, or
sweep downs shall be placed in a container for proper dispossl. The drum/s of
debris shall receive a label compromible to itsms in the storage site {i.a. items
in storage with a PCB contamination level of between 30 and 500 FPm, label the
drum containing the debris as containing PCB contamination between 30 and 500
PPM). At not time will sweep down residue and debris be placed in a solid waste
dumpster for disposal in the Depot landfill.

2-7 ACCESS AND XEY CONTROL.

a. An access list of individuals authorized to draw Xeys for the
Transformer Storage Building (North end of 659)shall be maintained by the Chief,
Inside Storage Bection, building 630, Organisations desiring entry into the
transformer storage facility will provide the Chief, Inside Storage Section with
a list of personnel authorized to draw keys.

b. A dally roster of personnel entering the transformer storage bullding
will be kept. This roster shall include the name of each person and their
organisation along with the times of entry and departure from the facility. All
visitors to the building shall bs escorted by an Inside Storage Saction
designated representive. '

LARRY V. COX

LIC., OD.
Director of Bupply
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ANALYTICAL RESULTS FOR POLE TRANSFORMER
PCB SPILL (SWMU 5)
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Ford (il

LABORAT OR%!NC.

Bacteriological end Chemical Analysis

40 WEST LCUISE AVINUE
SALT LAKE CITY, UTAFH 841158

PHONE 4656-878"°

RDATE: 11/89

CERTIFICATZ OF ANALY

"Z'"i-E SUBMITIZD BY =i 200 CLAN- FROM DRUMS A:tel G-I
ECTED £0-31-89. .31 . RECEZIVED 10~-31-89 FOR F’CB

STARTING AT = 5.8 5. L07% FLD mi. S b=PIIiei D

i ol -

Compoded fron (| dtsms
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GEOPHYSICAL SURVEY AND ANALYTICAL RESULTS FOR
OLD BURN AREA
(from Roy F. Weston, 1989)
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GEOPHYSICAL SURVEY AND ANALYTICAL RESULTS

FOR CHEMICAL RANGE
(from Roy F. Weston, 1989)
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ANALYTICAL RESULTS FOR BOX ELDER WASH DRUM SITE
(from TEAD EMO sampling in April 1989)
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BOX ELDER WASH DRUM SITE (SWMU-41)
SAMPLE 1320-01; EP TOX METALS;
CONTRACT #: DAAC8989A0194;
DELIVERY ORDER: 9052-0168;
DATE: April 27, 1989

REPORT OF FINDING

TOOELE SAMPLE NUMBER: T-043
LABORATORY SAMPLE NUMBER: 1320-01

SAMPLE DESCRIPTION: Drums "J" Block

METHOD DETECTION
PARAMETER USED ~LIMIT RESULTS
mg/L mg/L
EP TOXICITY-METALS 1310
Arsenic 7060 0.05 ND
Barium 6010 0.01 0.05
Cadmium 6010 0.05 ND
Chromium 6010 0.05 ND
Lead 6010 0.05 ND
Mercury 7471 0.01 0.20
Selenium 7740 0.1 ND
Silver 6010 0.05 ND

SOURCE: AMERICAN WEST ANALYTICAL LABORATORIES,
June §, 1989
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BOX ELDER WASH DRUM SITE (SWMU-41)
SAMPLE 1320-01; EP TOX METALS;
CONTRACT #: DAACS98940194;
DELIVERY ORDER: 9052-0168;
DATE: April 27, 1989

REPORT OF FINDIN

LABORATORY SAMPLE NUMBER: 1320-02

SAMPLE DESCRIPTION: Drums "J" Block

METHOD CTION
PARAMETER USED LIMIT RESULTS
mg/L mg/L
EP TOXICITY-METALS 1310
Arsenic 7060 0.05 ND
Barium 6010 0.01 0.031
Cadmium 6010 0.05 ND
Chromium 6010 0.05 ND
Lead 6010 0.05 ND
Mercury 7471 0.01 ND
Seienium 7740 0.1 ND
Silver 6010 0.05 ND

SOURCE: AMERICAN WEST ANALYTICAL LABORATORIES,
June 5, 1989
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SAMPLE 1320-03; VOCs
ORGANIC ANALYSIS REPORT

CLIENT: Tooele Army Depot CONTACT: Lyman Thorpe
DATE RECEIVED: April 19, 1989 RECEIVED BY: Arlene McGill
SET IDENTIFICATION NUMBER: 1320

DESCRIPTION: Four-Tar-Like Solids

Analysis Requested; Method Ref, Number: Date Analyzed:

Volatile Organics - EPA SW-846 #8260 April 22, 1989
Purge & Trap GC/MS

Eao I.D. Number: Field Sample I.D. Number:

1320-03 Drums "J" Block T063

ANALYTICAL RESULTS:
Units = ug/kg (ppb) VOLATILE ORGANIC ANALYTES

ANALYTE DETECTION LIMIT RESULTS
Acetone 1,000. < 1,000.
Acrolein 1,000. < 1,000.
Acrylonitrile 1,000. < 1,000.
Benzene 200. < 200.
Bromobenzene 200. < 200.
Bromochloromethane 200. < 200.
Bromodichloromethane 200. < 200.
Bromoform 200. < 200.
Bromomethane 500. < 500.
2-Butanone 1,000. < 1,000.
n-Butylbezene 200. < 200.
sec-Butylbenzene 200. < 200.
tert-Butylbenzene 200. < 200.
Carbon disulfide - 200. < 200.
Carbon tetrachloride 200. < 200.
Chiorobenzene 200. < 200.
Chloroethane 500. < 500.
2-Chloroethyl vinyl ether 1,000. < 1,000.
Chloroform 200. < 200.
bis-2-Chloroisopropyl ether 500. < 500.
Chloromethane 500. < 500.
2-Chlorotoluene 200. < 200.
4-Chlorotoluene 200. < 200.
Dibromochloromethane 200. < 200.
1,2-Dibromo-3-chloropropane 200. < 200.
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SAMPLE 1320-03; VOCs

LAB SAMPLE 1.D. NUMBER: 1320-03 FIELD SAMPLE [.D. NUMBER:
Drums "J" Block T063

ANALYTICAL RESULTS:
Units = ug/kg(ppb)

VOLATILE ORGANIC ANALYTES

ANALYTE ETECTION LIMIT RESULTS
Tichloroethene 200. < 200.
Trichlorofluoromethane 200. < 200.
1,2,3-Trichloropropane 200. < 200.
1,1,2-Trichlorotrifluoroethane 200. < 200.
1,2,4-Trimethylbenzene 200. < 200.
1,3,5-Trimethylbenzene 200. < 200.
Vinyl acetate 500. < 500.
Vinyl chloride 500. < 500.
o-Xylene 200. < 200.
m-Xylene 200. < 200.
p-Xylene 200. < 200.

SOURCE: AMERICAN WEST ANALYTICAL LABORATORIES,
June 5, 1989
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SAMPLE 1320-03; SVOCs

ORGANIC ANALYSIS REPORT

CLIENT: Tocele Army Depot CONTACT: Lyman Thorpe
DATE RECEIVED: April 19, 1989 RECEIVED BY: Arlene McGill
SET IDENTIFICATION NUMBER: 1320

SET DESCRIPTION: Four-Tar-Like Solids

Analysis Requested: Method Ref. Number: Date Analyzed:

Semi Volatile Aromatics EPA SW-846 #8270 April 26, 1989

Lab Sample 1.D. Number: Field Sample 1.D, Number:

1320-03 Drums "J" Block T063

ANALYTICAL RESULTS:

Units = ug/kg (ppb) ACID COMPOUNDS

_ DETECTION AMOUNT

COMPOUND LIMIT DETECTED
Benzoicacid 2,500. < 2,500.
Benzylalcohol 1,000. < 1,000.
2-Chlorophenol 1,000. < 1,000.
2,4-Dichlorophenol 1,000. < 1,000,
2.4-Dimethylphenol 1,000. < 1,000.
4,6-Dinitrophenol 2,500. < 2,500.
2,4-Dinitrophenol 2,500. < 2,500.
2-Methylphenol 1,000. < 1,000.
4-Methylphenol 1,000. < 1,000.
2-Nitrophenol 2,500. < 2,500.
4-Nitrophenol 2,500. < 2,500.
4-Chloro-3-methylphenol 1,000. < 1,000.
Pentachlorophenol 2,500. < 2,500.
Phenol 1,000. < 1,000.
2,4,6-Trichlorophenol 1,000. < 1,000.
2,4,5-Trichlorophenol 1,000. < 1,000.
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Sample 1320-03; SVOCs

LAB SAMPLE I.D. NUMBER: FIELD SAMPLE 1.D. NUMBER;

1320-03 Drums "J" Block T063

ANALYTICAL RESULTS

Units = ug/kg (ppb) BASE/NEUTRAL COMPOUNDS

DETECTION AMOUNT

COMPQUND LIMIT DETECTED
1,2 Diphenylhydrazine 1,000. < 1,000.
Fluoranthene 1,000. < 1,000.
Fluorene 1,000. < 1,000.
Hexachlorobenzene 1,000. < 1,000.
Hexachlorobutadiene 1,000. < 1,000,
Hexachlorocyclopentadiene 1,000. < 1,000.
Hexachloroethane 1,000. < 1,000.
Indene 1,000, < 1,000.
Indeno (1,2,3-cd) pyrene 2,500. < 2,500.
Isophorone 1,000. < 1,000.
1-Methylinaphthalene 1,000. < 1,000.
2-Methylnaphthalene 1,000. < 1,000.
2-Methyl chrysene 1,000. < 1,000.
Naphthalene 1,000. < 1,000.
2-Nitroaniline 1,000, < 1,000.
3-Nitroaniline 1,000. < 1,000.
4-Nitroaniline 1,000. < 1,000.
Nitrobenzene 1,000. < 1,000.
N-Nitrosodimethylamine 1,000. < 1,000.
N-Nitrosodi-n-propylamine 1,000. < 1,000.
N-Nitrosodiphenylamine 1,000. < 1,000.
Phenanthrene 1,000. < 1,000.7J
Pyrene 1,000. < 1,000.1
Quinoline 1,000. < 1,000.
1,2,4-Trichlorobenzene 1,000. < 1,000,

-
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LAB SAMPLE I.D. NUMBER:

ANALYTICAL RESULTS

FIELD SAMPLE 1.D. NUMBER:
1320-03 Drums "J" Block T063

TENTATIVELY IDENTIFIED COMPOUNDS

DETECTION
OMP LIMIT
Benzene Acetic Acid 1,000

C; to C;, Aliphatic Hydrocarbons  1,000.

Methyl Phenanthrenes 1,000.
Dimethyl Phenanthrenes 1,000.
C,s to C,s Polycyclic 1,000.

Aliphatic Hydrocarbons

SOURCE: AMERICAN WEST .
June 5, 1989
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CLIENT: Tooele Army Depot
DATE RECEIVED: April 19, 1989

RGANIC ANALY

REPORT

SAMPLE 1320-04; VOCs

CONTACT: Lyman Thorpe

SET IDENTIFICATION NUMBER: 1320
DESCRIPTION: Four-Tar-Like Solids

Analysis Requested:

Volatile Organics

Lab Sample I.D. Number:
1320-04

ANALYTICAL RESULTS:

Method Ref, Number:
EPA SW-846 #8260

Purge & Trap GC/MS

Field Sample 1.D. Number;

Drums "J" Block

RECEIVED BY: Arlene McGill

Date Analyzed:
April 22, 1989

Units

= ug/kg (ppb) VOLATILE ORGANIC ANALYTES

ANALYTE DETECTION LIMIT RESULTS
Acetone 1,000. < 1,000.
Acrolein 1,000. < 1,000.
Acrylonitrile 1,000. < 1,000.

Benzene 200. < 200.

Bromobenzene 200. < 200.

Bromochloromethane 200. < 200.

Bromodichloromethane 200. < 200.

Bromoform 200. < 200.

Bromomethane 500. < 500.

2-Butanone 1,000. < 1,000.

n-Butylbenzene 200. < 200.

sec-Butylbenzene 200. < 200.

tert-Butylbenzene 200. < 200.

Carbon disulfide 200. < 200.

Carbon tetrachloride 200. < 200.

Chlorobenzene 200. < 200.

Chloroethane 500. < 500.

2-Chloroethy! vinyl ether 1,000. < 1,000.
Chloroform 200. < 200.

cis-2-Chloroisopropyl ether 500. < 500.

Chloromethane 500. < 500.

2-Chlorotoluene 200. < 200.

4-Chlorotoluene 200. < 200.

Dibromochloromethane 200, < 200,

1,2 -Dibromo-3-chloropropane 200. < 200.
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LAB SAMPLE I.D. NUMBER:

1320-4

ANALYTICAL RESULTS:

SAMPLE 1320-04,; VOCs

FIELD SAMPLE 1.D. NUMBER:
Drums "J" Block T064

Units

= ug/kg/(ppb)
ANALYTE

1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,I-Dichloroethene
cis-1,2-Dichloroethene

trans-1,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropropene

Ethyl acetate

Ethyl ether
Ethylbenzene
Hexachlorobutadiene
2-Hexanone

Isopropylbenzene
p-Isopropyltoluene
Methylene chloride
4-Methyl-2-pentanone
Naphthalene

n-Propylbenzene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene

DETECTION LIMIT

200.
200.
200.
200.
200.

200.
200.
200.
200.
200.

200.
200.
200.
200.
200.

500.
500.
200.
200.
500.

200.
200.
200.
500.
200.

200.
200.
200.
200.
200.
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Units = ug/kg/(ppb) VOLATILE ORGANIC ANALYTES (continued)

ANALYTE DETECTION LIMIT RESULTS
Toluene 200. - < 200.
1,2,3-Trichlorobenzene 200. < 200.
1,2,4-Trichlorobenzene 200. < 200.
1,1,1-Trichloroethane 200. < 200.
1,1,2-Trichloroethane 200. < 200.
Trichloroethene 200. < 200.
Trichlorofluoromethane 200. < 200.
1,2,3-Trichloropropane 200. < 200.
1,1,2-Trichlorotrifluoroethane 200. < 200.
1,2,4-Trimethylbenzene 200. < 200.
1,3,5-Trimethylbenzene 200. < 200.
Vinyl acetate 500. < 500.
Viny chloride 500. < 500.
o-Xylene 200. < 200.
m-Xylene 200. < 200.
p-Xylene 200. < 200.

SOURCE: AMERICAN WEST ANALYTICAL LABORATORIES,
June 5, 1989
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ORGANIC ANATLYSIS REPORT

CLIENT:. Tooele Army Depot CONTACT: Lyman Thorpe
DATE RECEIVED: April 19, 1989 RECEIVED BY: Arlene McGill
SET IDENTIFICATION NUMBER: 1320

SET DESCRIPTION: Four-Tar-Like Solids

Analysis Requested: Method Ref, Number: Date Analyzed:
Semi Volatile Aromatics EPA SW-846 #8270 April 22, 1989

ANALYTICAL RESULTS:

Tnite = uo/ke (nnh) ACTD COMPOIINDS
Ll 3 RO uél l‘\é \Pyu] LRSS RAF %W FLYRA S VJILNALIWV
DETECTION AMOUNT
COMPOUND LIMIT DETECTED
Benzoic acid 2,500. < 2,500.
Benzylalcohol 1,000, < 1,000.
2-Chorophenol 1,000. < 1,000.
2,4-Dichlorophenol 1,000, < 1,000.
2,4-Dimethylphenol 1,000. < 1,000.
4,6-Dinitrophenol 2,500. < 2,500.
2,4-Dinitrophenol 2,500. < 2,500.
2-Methylphenol 1,000. < 1,000.
4-Methyiphenol 1,000, < 1,000.
2-Nitrophenol 2,500, < 2,500
4-Nitrophenol 2,500. < 2,500.
4-Chloro-3-methylphenol 1,000. < 1,000.
Pentachlorophenol 2,500. < 2,500.
Phenol 1,000. < 1,000.
2,4,6-trichlorophenol 1,000. < 1,000.
2,4,5-trichlorophenol 1,000. < 1,000.
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SAMPLE 1320-04; SVOCs

LAB SAMPLE 1.D. NUMBER: FIELD SAMPLE 1.D. NUMBER:

1320-04 Drums "I" Block T064

ANALYTICAL RESULTS:

Units = ug/kg/(ppb) BASE/NEUTRAL COMPOUNDS
COMPOQUND DETECTION LIMIT
Acenaphthene 1,000.
Acenaphthylene 1,000.
Aniline 1,000.
Anthracene 1,000,
Benzenethiol 1,000.
Benzidine 5,000. < 5,000
Benzo(a)anthracene 1,000, < 1,000
Benzo(a)pyrene 1,000. < 1,000.
3,4-Benzo(b)fluoranthene 1,000. < 1,000.
Benzo(g,h,i)perylene 2,500. < 2,500
Benzo(k)fluoranthene 1,000. < 1,000,
bis(2-Chloroethoxy)methane 1,000. < 1,000.
bis(2-Chloroethyl)ether 1,000. < 1,000.
bis(2-Chloroisopropyl)ether 1,000. < 1,000.
bis(2-Ethylhexy)phthalate 1,000, < 1,000,
4-Bromophenyl phenyl ether 1,000. < 1,000.
4-Chloroaniline 1,000. < 1,000.
Butylbenzyl phthalate 1,000. < 1,000.
2-Chloronaphthalene 1,000. < 1,000.
4-Chlorophenyl phenyl ether 1,000. < 1,000.
Chrysene 1,000. < 1,000,
Dibenz(a,h)acridine 2,500. < 2,500.
Dibenz(a,h)anthracene 2,500. < 2,500.
Dibenzofuran 1,000. < 1,000.
1,2-Dichlorobenzene 1,000, < 1,000,
1,3-Dichlorobenzene 1,000. < 1,000.
1,4-Dichlorobenzene 1,000. < 1,000.
3,3-Dichlorobenzidine 1,000. < 1,000.
Diethylphthalate 1,000. < 1,000.
1,2-Dimethylbenz(a)anthracene 1,000. < 1,000.
Dimethylphthalate 1,000. < 1,000.
Di-n-butyl phthalate 1,000. < 1,000.
2,4-Dinitrotoluene 1,000. < 1,000.
2,6-Dinitrotoluene 1,000. < 1,000.
Di-n-octyl phthalate 1,000. < 1,000.
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LAB SAMPLE [.D. NUMBER:

1320-04

ANALYTICAL RESULTS:

SAMPLE 1320-0; SVOCs

FIELD SAMPLE 1.D. NUMBER:

Drums "J" Block T064

Units = ug/kg/(ppb)

COMPOUND

1,2-Diphenylhydrazine

Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane
Indene

Indeno(1,2,3-cd)pyrene

Isophorone

1-Methylnaphthalene
2-Methylnaphthalene
Methylchrysene
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene

N-Nitrosodimethylamine
N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine

Phenanthrene

Pyrene

Quinoline

1,2,4-Trichlorobenzene

BASE/NEUTRAL COMPOUNDS

DETECTION LIMIT

AMOUNT DETECTED

1,000.
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SAMPLE 1320-4; SVOCs

LAB SAMPLE 1.D. NUMBER: FIELD SAMPLE I.D. NUMBER:
1320-04 Drums "J" Block T(064

ANALYTICAL RESULTS:
TENTATIVELY IDENTIFIED COMPOUNDS

COMPOUND  DETECTION LIMIT AMOUNT DETECTED
Cq to C;p Aliphatic Hydrocarbons  1,000. 44.,000. ]
Methyl Phenanthrenes 1,000. 1,100. J
Dimethy! Phenanthrenes 1,000. 1,700. ]
C,s to C,5 Polycyclic 1,000. 36,000. J

Aliphatic Hydrocarbons

SOURCE: AMERICAN WEST ANALYTICAL LABORATORIES,
June 5, 1989
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SAMPLE 1320-05; VOCs
ORGANIC ANALYSIS REPORT

CLIENT: Tooele Army Depot CONTACT: Lyman Thorpe
DATE RECEIVED: April 19, 1989 RECEIVED BY: Arlene McGill
SET IDENTIFICATION NUMBER: 1320

DESCRIPTION: Four-Tar-Like Solids

Analysis Requested: Method Ref. Number: Date Analyzed:

Volatile Organics EPA SW-846 #8260 April 22, 1989
Purge & Trap GC/MS

Eao Sample I.D. Number: Field Sample I,D. Number:

1320-05 Drums "J" Block T065

ANALYTICAL RESULTS:
Units = ug/kg (ppb) VOLATILE ORGANIC ANALYTES

ANALYTE DETECTION ILIMIT RESULTS
Acetone 1,000. < 1,000.
Acrolein 1,000. < 1,000.
Acrylonitrile 1,000. < 1,000.
Benzene 200. < 200.
Bromobenzene 200. < 200.
Bromochloromethane 200. < 200,
Bromodichloromethane 200. < 200.
Bromoform 200. < 200.
Bromomethane 500. < 500.
2-Butanone 1,000. < 1,000.
n-Butyibenzene 200. < 200.
sec-Butylbenzene 200. < 200.
tert-Butylbenzene 200. < 200.
Carbon disulfide 200. < 200.
Carbon tetrachloride 200. < 200.
Chlorobenzene 200. < 200.
Chloroethane 500. < 500.
2-Chloroethyl vinyl ether 1,000. < 1,000.
Chloroform 200. < 200.
bis-2-Chloroisopropyl ether 500. < 500.
Chloromethane 500. < 500.
2-Chlorotoluene 200. < 200.
4-Chlorotoluene 200. < 200.
Dibromochloromethane 200. < 200.
1,2-Dibromo-3-chloropropane 200. < 200.

E-67



1320-05

SAMPLE 1320-05,; VOCs

FIELD SAMPLE I.D. NUMBER:

Drums "J" Block T065

ANALYTICAIL RESULTS:

Units = ug/kg {ppb)

ANALYTE

VOLATILE ORGANIC ANALYTES

DETECTION LIMIT
1,2-Dibromoethane 200.
Dibromomethane 200.
1,2-Dichlorobenzene 200.
[,3-Dichiorobenzene 200.
1,4-Dichlorobenzene 200.
Dichlorodifluoromethane 200.
i,i-Dichioroethane 2G0.
1,2-Dichloroethane 200.
1,1-Dichloroethene - 200.
cis-1,2-Dichloroethene 200.
trans-1,2-Dichloroethene 200.
1,2-Dichloropropane 200.
1,3-Dichloropropane 200.
2,2-Dichloropropane 200.
I,1-Dichloropropene 200.
Ethylacetate 500.
Ethyl ether 500.
Ethylbenzene 200.
Hexachlorobutadiene 200.
2-Hexanone 500.
Isopropylbenzene 200.
p-Isopropyltoluene 200.
Methylene chleride 200.
4-Methyl-2-pentanone 500.
Naphthalene 200.
n-Propylbenzene 200.
Styrene 200.
1,1,1,2-Tetrachloroethane 200.
1,1,2,2-Tetrachloroethane 200.
Tetrachloroethene 200.
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SAMPLE 1320-5; VOCs

VOLATILE ORGANIC ANALYTES (continued)

ANALYTE DETECTION LIMIT RESULT
Toluene 200. < 200.
1,2,3-Tnichlorobenzene 200. < 200.
1,2,4-Trnchlorobenzene 200. < 200.
1,1,1-Trichloroethane 200. < 200.
1,1,2-Trichloroethane 200. < 200.
Trichloroethene 200. < 200.
Trichlorofluoromethane 200. < 200.
1,2,3-Trichloropropane 200. < 200.
1,1,2-Trichlorotriflucro 200. < 200.
ethane
1,2,4-Trimethylbenzene 200. < 200.
1,3,5-Trimethylbenzene 200. < 200.
Vinyl acetate 500. < 500.
Vinyl chloride 500. < 500.
o-Xylene 200. < 200.
m-Xylene 200. < 200.
p-Xylene 200. < 200.

SOURCE: AMERICAN WEST ANALYTICAL LABORATORIES,
June 5, 1989
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SAMPLE 1320-05; SVOCs

RGANIC AN RT
CLIENT: Tooele Army Depot CONTACT: Lyman Thorpe
DATE RECEIVED: April 19, 1989 RECEIVED BY: Arlene McGill
SET IDENTIFICATION NUMBER: 1320
TWIOOOMDTITTMAN Torasiewe Tow T ilea Q124

DESCRIPTION: Four-Tar-Like Solids

Analysis Reguested: Method Ref. Number: Date Analyzed:

Semi Volatile Aromatics EPA SW-846 #8270 April 26, 1989

Eao Sample 1.D. Number: Field Sampie I.D. Number:

© 1320-05 Drums "J" Block T065

ANALYTICAL RESULTS:

Units = ug/kg (ppb) ACID COMPOUNDS
COMPOUND DETECTION LIMIT AMOQUNT DETECTED
Benzoicacid 2,500. < 2,500.
Benzyl alcohol 1,000. < 1,000.
2-Chlorophenol 1,000. < 1,000.
2,4-Dichlorophenol 1,000. < 1,000.
2,4-Dimethylphenol 1,000. < 1,000.
4,6-Dinitrophenol 2,500. < 2,500.
2,4-Dinitrophenol 2,500. < 2,500.
2-Methylphenol 1,000. < 1,000.
4-Methylphenol 1,000. < 1,000
2-Nitrophenol 2,500. < 2,500
4-Nitrophenol 2,500. < 2,500
4-Chloro-3-methylphenol 1,000. < 1,
Pentachlorophenol 2,500. < 2,500.
Phenol 1,000. < 1,000.
2,4,6-Trichlorophenol 1,000. < 1,000.
2,4,5-Trichlorophenol 1,000. < 1,000.
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LAB SAMPLE I.D. NUMBER: FIELD SAMPLE 1.D. NUMBER:
1320-05 Drums "J" Block T065

ANALYTICAL RESULTS:

Units = ug/kg (ppb) BASE/NEUTRAL COMPOUNDS
COMEQUND DETECTION LIMIT AMQUNT DETECTED
Acenaphthene 1,000. < 1,000.
Acenaphthylene 1,000. < 1,000,
Aniline 1,000, < 1,000.
Anthracene 1,000. < 1,000,
Benzenethiol 1,000. < 1,000,
Benzidine 5,000. < 5,000
Benz(a)anthracene 1,000. < 1,000
Benzo(a)pyrene 1,000. < 1,000.
3,4-Benzo(b)fluoranthene 1,000, < 1,000,
Benzo(g,h,i)perylene 2,500, < 2,500.
Benzo(k)fluoranthene 1,000. < 1,000.
bis(2-Chloroethoxy)methane 1,000. < 1,000.
bis(2-Chloroethyl)ether 1,000. < 1,000.
bis(2-Chloroisopropyl)ether 1,000. < 1,000.
bis(2-Ethylhexyl)phthalate 1,000. < 1,000.
4-Bromopheny! phenyl ether 1,000. < 1,000.
4-Chloroaniline 1,000. < 1,000.
Butylbenzyl phthalate 1,000. < 1,000.
2-Chloronaphthalene 1,000. < 1,000.
4-Chlorophenyl pheny! ether 1,000. < 1,000.
Chrysene 1,000. < 1,000.
Dibenz(a,h)acridine 2,500. < 2,500.
Dibenz(a,h)anthracene 2,500, < 2,500.
Dibenzofuran 1,000. < 1,000.
1,2-Dichlorobenzene 1,000. < 1,000.
1,3-Dichlorobenzene 1,000. < 1,000.
1,4-Dichlorobenzene 1,000. < 1,000.
3,3-Dichlorobenzidine 1,000. < 1,000.
Diethylphthalate 1,000. < 1,000,
1,2-Dimethylbenz(a)anthracene 1,000 < 1,000.
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SAMPLE 1320-05; SVOCs
BASE/NEUTRAL COMPOUNDS (continued)

COMPQUND DETECTION LIMIT AMQUNT DETECTED
Dimethyl] phthalate 1,000. < 1,000.
Di-n-butyl phthalate 1,000. < 1,000.
2,4-Dinitrotoluene 1,000. < 1,000.
2,6-Dinitrotoluene 1,000. < 1,000.
Di-n-octylphthalate 1,000. < 1,000.
1,2-Diphenylhydrazine 1,000. < 1,000.
Fluoranthene 1,000. < 1,000.
Fluorene 1,000. < 1,000.
Hexachlorobenzene 1,000. < 1,000.
Hexachlorobutadiene 1,000. < 1,000.
Hexachlorocyclopentadiene 1,000. < 1,000.
Hexachloroethane 1,000. < 1,000.
Indene 1,000. < 1,000.
Indeno(l1,2,3-cd)pyrene 2,500. < 2,500.
Isophorone 1,000. < 1,000.
1-Methylnaphthalene 1,000, < 1,000.
2-Methylnaphthalene 1,000. < 1,000.
2-Methyichrysene 1,000. < 1,000.
Naphthalene 1,000. < 1,000.
2-Nitroaniline 1,000. < 1,000.
3-Nitroaniline 1,000. < 1,000.
4-Nitroaniline 1,000. < 1,000.
Nitrobenzene 1,000. < 1,000.
N-Nitrosodimethylamine 1,000. < 1,000.
N-Nitrosodi-n-propylamine 1,000. < 1,000.
N-Nitrosodiphenylamine 1,000. < 1,000.
Phenanthrene 1,000. < 1,000.
Pyrene 1,000. < 1,000.
Quinoline 1,000. < 1,000.

1,000. < 1,000.

1,2,4-Trichlorobenzene

SOURCE: AMERICAN WEST ANALYTICAL LABORATORIES,
June 5, 1989

E-72



SAMPLE 132006, VOCs
ORGANIC ANALYSIS REPORT
CLIENT: Tooele Army Depot CONTACT: Lyman Thorpe
DATE RECEIVED: April 19, 1989 : RECEIVED BY: Arlene McGill
SET IDENTIFICATION NUMBER: 1320
DESCRIPTION: Four-Tar-Like Solids

Analysis Requested: Method Ref. Number: Date Analyzed:

Volatile Organics EPA SW-846 #8260 April 22, 1989

Eao Sample I.D. Number: Field Sample I.D. Number:

1320-05 Drums "J* Block T066

ANALYTICAL RESULTS:

Units = ug/kg (ppb) VOLATILE ORGANIC ANALYTES
ANALYTE DETECTION LIMIT RESULTS
Acetone 1,000 < 1,000.
Acrolein 1,000. < 1,000.
Acrylonitrile 1,000. < 1,000.
Benzene 200. < 200,
Bromobenzene 200. < 200.
Bromochloromethane 200. < 200.
Bromodichloromethane 200. < 200.
Bromoform 200. < 200.
Bromomethane 500. < 500.
2-Butanone 1,000. < 1,000.
n-Butylbenzene 200. < 200.
sec-Butylbenzene 200. < 200.
tert-Butylbenzene 200. < 200.
Carbon disulfide 200. < 200.
Carbon tetrachloride 200, < 200.
Chlorobenzene 200. < 200.
Chloroethane 500. < 500.
2-Chloroethy! vinyl ether 1,000. < 1,000.
Chloroform 200. < 200.
bis-2-Chloroisopropyl ether 500. < 500.
Chloromethane 500. < 500.
2-Chlorotoluene 200. < 200.
4-Chlorotoluene 200. < 200.
Dibromochloromethane 200. < 200.
1,2-Dibromo-3-chloropropane 200. < 200.
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SAMPLE 1320-06; VOCs

LAB SAMPLE 1.D. NUMBER: FIELD SAMPLE 1.D. NUMBER:
1320-06 Drums "J" Block T066

ANALYTICAL RESULTS:
Units = ug/kg (ppb) VOLATILE ORGANIC ANALYTES

ANALYTE DETECTION LIMIT RESULT
1,2-Dibromoethane 200. < 200.
Dibromomethane 200. < 200.
1,2-Dichlorobenzene 200. < 200.
1,3-Dichlorobenzene 200. < 200.
1,4-Dichlorobenzene 200. < 200.
Dichlorodifluoromethane 200. < 200.
1,1-Dichloroethane 200. < 200.
1,2-Dichloroethane 200. < 200.
1,1-Dichloroethene 200, < 200.
cis-1,2-Dichloroethene : 200. < 200.
trans-1,2-Dichloroethene 200. < 200.
1,2-Dichloropropane 200. < 200.
1,3-Dichloropropane 200. < 200.
2,2-Dichloropropane 200. < 200.
1,1-Dichloropropene 200. < 200.
Ethylacetate 500. < 500.
Ethylether 500. < 500.
Ethylbenzene 200. < 200.
Hexachlorobutadiene 200. < 200.
2-Hexanone 500. < 500.
Isopropylbenzene 200. < 200.
p-Isopropyltoluene 200. < 200.
Methylene chloride 200. < 200.
4-Methyl-2-pentanone 500. < 500.
Naphthalene 200. < 200.
n-Propylbenzene 200. < 200.
Styrene 200. < 200.
1,1,1,2-Tetrachloroethane 200. < 200.
1,1,2,2-Tetrachloroethane 200. < 200.
Tetrachloroethene 200. < 200.
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SAMPLE 1320-06; VOCs

VOLATILE ORGANIC ANALYTES (continued)

ANALYTE DETECTION LIMIT RESULTS
Toluene 200. < 200.
1,2,3-Trichlorobenzene 200. < 200.
1,2,4-Trichlorobenzene 200. < 200.
1,1,1-Trichloroethane 200, < 200.
1,1,2-Trichloroethane 200. < 200.
Trichloroethene 200. < 200.
Trichlorofluoromethane 200. < 200.
1,2,3-Trichloropropane 200. < 200.
1,1,2-Trichlorotrifluoroethane 200. < 200.
1,2,4-Trimethylbenzene 200. < 200.
1,3,5-Trimethylbenzene 200. < 200.
Vinyl acetate 500. < 500.
Vinyl chloride 500. < 500.
o-Xylene 200. < 200.
m-Xylene 200. < 200.
p-Xylene 200. < 200.

SOURCE: AMERICAN WEST ANALYTICAL LABORATORIES,
June 5, 1989
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ORGANIC ANALYSI RT

CLIENT: Tooele Army Depot CONTACT: Lyman Thorpe
DATE RECEIVED: April 19, 1989 RECEIVED BY: Ariene McGiii

SET IDENTIFICATION NUMBER: 1320
DESCRIPTION: Four-Tar-Like Solids

Ara‘gs is Requested: Method Ref. Number: Date Anaiyzed:

Semi Volatile Aromatics EPA SW-846 #8270 April 26, 1989

Eao Sample 1.D. Number: Field §gmpl§ I.D. Number;

1320-06 Drums "J* Block T066

ANALYTICAL RESULTS:

Units = ug/kg (ppb) ACID COMPOUNDS
COMPOUND DETECTION LIMIT AMOUNT DETECTED
Benzoic acid 2,500. < 2.500.
Benzyl alcohol 1,000. < 1,000
2-Chlorophenol 1,000. < 1,000.
2,4-Dichlorophenol 1,000. < 1,000.
2,4-Dimethylphenol 1,000. < 1,000.
4,6-Dinitrophenol 2,500. < 2,500.
2,4-Dinitrophenol 2,500. < 2,500.
2-Methylphenol 1,000. < 1,000.
4-Methyiphenol 1,000 < 1,000.
2-Nitrophenol 2,500. < 2,500.
4-Nitrophenol 2,500. < 2,500.
4-Chloro-3-methylphenol 1,000. < 1,000.
Pentachlorophenol 2,500. < 2,500.
Phenol 1,000. < 1,000.
2,4,6-Trichlorophenol 1,000, < 1,000.
2,4,5-Trichiorophenoi 1,000. < 1,000.



SAMPLE 1320-06; SVOCs

LAB SAMPLE I.D. NUMBER: FIELD SAMPLE 1.D. NUMBER:

1320-06 Drums "J" Block T066

ANALYTICAL RESULTS:

Units = ug/kg (ppb) BASE/NEUTRAL COMPOUNDS
COMPQUND DETECTION LIMIT AMOUNT DETECTED
Acenaphthene 1,000. < 1,000.
Acenaphthylene 1,000. < 1,000.
Aniline 1,000. < 1,000.
Anthracene 1,000. < 1,000.
Benzenethiol 1,000. < 1,000.
Benzidine 5,000. < 5,000.
Benz(a)anthracene 1,000. < 1,000.
Benzo(a)pyrene 1,000. < 1,000.
3,4-Benzo(b)fluoranthene 1,000. < 1,000.
Benzo(g,h,i)perylene 2,500. < 2,500.
Benzo(k)fluoranthene 1,000. < 1,000.
bis(2-Chloroethoxy)methane 1,000. < 1,000.
bis(2-Chloroethyl)ether 1,000. < 1,000.
bis(2-Chloroisopropyl)ether 1,000. < 1,000.
bis(2-Ethylhexyl)phthalate 1,000. < 1,000.
4-Bromophenyl ether 1,000. < 1,000.
4-Chloroaniline 1,000. < 1,000.
Butylbenzyl phthalate 1,000. < 1,000
2-Chloronaphthaiene 1,000. < 1,000.
4-Chlorophenyl phenyl ether 1,000. < 1,000.
Chrysene 1,000. < 1,000.
Dibenz(a,h)acridine 2,500. < 2,500.
Dibenz(a,h)anthracene 2,500. < 2,500,
Dibenzofuran 1,000. < 1,000.
1,2-Dichlorobenzene 1,000. < 1,000.
1,3-Dichlorobenzene 1,000. < 1,000.
1,4-Dichlorobenzene 1,000. < 1,000.
3,3-Dichlorobenzidine 1,000. < 1,000.
Diethylphthalate 1,000 < 1,000.
1,2-Dimethylbenz{a)anthracene 1,000 < 1,000.



SAMPLE 1320-06, SVOCs

BASE/NEUTRAL COMPOUNDS (continued)

OMPOUND

Dimethylphthalate
Di-n-butylphthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octylphthalate

1,2 Diphenylhydrazine
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

Indene

Indeno (1,2,3-cd) pyrene
Isophorone
1-Methylnaphthalene
2-Methylnaphthalene
2-Methyl chrysene
Naphthalene

2-Nitroaniline

3-Nitroaniline
4-Nitroaniline
Nitrobenzene
N-Nitrosodimethylamine
N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine
Phenanthrene

Pyrene

Quinoline
1,2,4-Trichlorobenzene

DETECTION LIMIT

1,000.
1,000.
1,000.
1,000.
1,000.
1,000.
1,000.
1,000.
1,000.
1,000.
1,000.
1,000.
1,000.
2,500.
1,
1,
L,
1,
1,
1,
1,
1,
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LAB SAMPLE 1.D. NUMBER: FIELD SAMPLE 1.D. NUMBER:
1320-06 Drums "J" Block T066

ANALYTICAL RESULTS:
Units = ug/kg (ppb) TENTATIVELY IDENTIFIED COMPOUNTS

COMPQUND DETECTION LIMIT AMOUNT DETECTED
C; to C;, Aliphatic Hydrocarbons 1,000, 36,000. J
Dimethyl Phenanthrenes 1,000. 1,100. J
C,s to Cy4 Polycyclic 1,000. 55,000. J

Aliphatic Hydrocarbons

SOURCE: AMERICAN WEST ANALYTICAL LABORATORIES,
June 5, 1989
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SAMPLE 1320-SURROGATE RECOVERIES;

T Y

voLs

ORGANIC ANALYSIS REPORT
CLIENT: Tooele Army Depot CONTACT: Lyman Thorpe
DATE RECEIVED: April 19, 1989 RECEIVED BY: Arlene McGill
SET IDENTIFICATION NUMBER: 1320
DESCRIPTION: Four-Tar-Like Solids

Analysis Requested: Method Ref. Number: Date Analyzed:
Volatile Organics EPA SW-846 #8260 April 22, 1989
Purge & Trap GC/MS
Eao Sample I.D. Number: Figld Sample 1.D. Number:
1320-Surrogate Recoveries Drums "J” Block T066
ANALYTICAL RESULTS:
Units = Percent (%) SURROGATE RECOVERIES
Method 1320 1320 1320 1320
Blank -3 -4 -5 -6
d,-1,2-Dichloroethane 97.9 50.4 52.3 51.3 50.1
dg-Toluene i00. 854 924 939 945
1,4-Bromofluorobenzene 96.7 140. 141. 148. 145.

SOURCE: AMERICAN WEST ANALYTICAL LABORATORIES,
June 5, 1989
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SAMPLE 1320-SURROGATE RECOVERIES;
SVOCs

ORGANIC ANALYSIS REPORT

CLIENT: Tooele Army Depot CONTACT: Lyman Thorpe
DATE RECEIVED: April 19, 1989 RECEIVED BY: Arlene McGill
SET IDENTIFICATION NUMBER: 1320

DESCRIPTION: Four-Tar-Like Solids

Analysis Requested: Method Ref. Number: Date Analyzed:
Semi Volatile Aromatics EPA SW-846 #8270 April 26, 1989
Eao Sample [.D. Number: Field Sample 1.D. Number:

1320-Surrogate Recoveries Drums "J" Block T066

ANALYTICAL RESULTS:
Units = Percent (%) SURROGATE RECOVERIES

Method 1320 1320 1320 1320

Blank -3 -4 -5 -6
2-Fluorophenol 62.7 53.4 539 56.8 50.1
ds-Phenol 68.3 625 619 64.0 60.1
ds-Nitrobenzene 60.0 50.6 51.0 53.0 49.6
2-Fluorobphenyl 67.8 59.6 62.5 63.7 60.8
2,4,6-Tribromophenol 52.0 57.1 54.7 61.2 469
d,,-Terphenyl 08.8 105. 104. 109. 83.9

SOURCE: AMERICAN WEST ANALYTICAL LABORATORIES,
June 5, 1989

E-81



SAMPLE 1320-MATRIX SPIKE RECOVERIES;
VOCs

ORGANIC ANALYSIS REPORT

CLIENT: Tooele Army Depot CONTACT: Lyman Thorpe
DATE RECEIVED: April 19, 1989 RECEIVED BY: Arlene McGill
SET IDENTIFICATION NUMBER: 1320

DESCRIPTION: Four-Tar-Like Solids

Analysis Requested: Method Ref. Number: Date Analyzed:
Volatile Organics EPA SW-846 #8260 April 22, 1989

Purge & Trap GC/MS

Eao Sample 1.D. Number: Fiel mple 1.D, Number:
1320-Matrix Spike Recoveries Drums "J" Block T066

ANATLYTICAL RESULTS:

Units = Percent (%) MATRIX SPIKE RECOVERIES
Relative %
Spike Duplicate Difference
trans-1,2-Dichloroethene 354 33.1 6.7
Benzene 70.0 69.3 1.0
Trichloroethene 91.0 89.6 1.6
79.3 78.8 0.6
Chlorobenzene 116. 115. 0.9

SOURCE: AMERICAN WEST ANALYTICAL LABORATORIES,
June 5, 1989
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